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ADVERTISEMENT. 


SEVERAL  Perfons  in  this  City ,  who  have  lately  fur - 
themfelves  with  Electrical  Machines,  have 
repeatedly  defired  me  to  give  them  a  few  plain  Directions 
for  the  Ufe  and  Management  of  it— to  put  them  in  a  Me¬ 
thod  of  adj ujling  the  Apparatus  for  various  Purpofes 5  and 
to  draw  up  a  Series  of  fuch  Experiments  as  might  tend 
to  facilitate  the  Study  of  the  Science. 

I  fate  down  the  more  readily  to  attempt  this ,  from  ob- 
ferving  that  verbal  Directions,  and  even  repeating  the 
Experiment s  before  them ,  were  feldom  fufficient  either  to 
convey  a  proper  Idea  of  the  Nature  of  Electricity ,  to  thofe 
who  were  Strangers  to  it,  or  to  prevent  their  being  fre¬ 
quently  at  a  Lofs  in  feme  Part  of  the  Operation . 

1  had ,  at  fir  ft,  no  farther  Intention  than  merely  to  draw 
up  fuch  Directions  and  Obfervations  as  immediately  occur¬ 
red  to  me,  for  the  Ufe  of  a  few  Perfons  who  particularly 
defired  them  *,  but  being  at  the  fame  Rime  defrrous  of  pro¬ 
moting  a  farther  Enquiry  into  the  Subject,  which  I  am 
perfwaded  is  of  feme  confiderable  Importance  to  Mankind, 
I  was  led  by  this  Motive  to  colie  Cl  Several  of  the  moft  ufeful 
Obfervations  from  judichms  Writers  ;  and,  by  adding  fame 
of  the  lateft  Difcoveries,  to  exhibit  a  floor t  View  of  the 
preftent  State  of  Electricity,  which  I  am  now  induced  to 
commit  to  the  Candour  of  the  Public ,  who fe  Favours  alrea¬ 
dy  conferred,  will  be  ever  gratefully  acknowledged \  by 

Their  devoted. 


Bristol, 
May,  1773. 


end  obedient  Servant , 


T.  B.  Becket 
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R  E  F  A  C  E. 


OTHING,  perhaps,  has  contributed  more 
to  the  eftablifhment  of  Truth,  and  the  ad¬ 
vancement  of  genuine  Science,  than  the  tranfition 
from  Metaphysical  Reafoning  to  Experimen¬ 
tal  Philofophy .  Mere  Conjecture ,  however  plau- 
fible  or  fondly  embraced  at  firft,  affording  at  length 
but  little  fatisfadlion  to  the  mind,  we  are  conftant- 
ly  wifhing  for  the  Evidence  of  Faffs  -y  and  finding 
but  few  fpeculative  Points  but  what  are  liable  to 
be  controverted,  we  are  obliged  to  feek  for  demon- 
fixative  Proof  by  adverting  to  praffical  Invejligation . 

This  is  eminently  true  with  refpedt  to  Elec¬ 
tricity— a  field  of  enquiry  wherein  Fancy  has, 
indeed,  fufficiently  exhibited  her  luxuriance.  No 
other  Science  has  had  more  admirers,  nor  been 
fubjedt,  in  fo  fliort  a  fpace  of  time,  to  fo  great  a 
variety  of  Hypothefes :  Thefe  have  been  changed , 
correffed ,  and  improved ,  almofl  as  often  as  the  Xn» 

A  ftruments 
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ftruments  and  Machines  which  have  been  made 
ofe  of  upon  the  occafion.  Indeed,  fo  little  of  the 
nature  of  Electricity  was  known  before  the  Appa¬ 
ratus  became  confiderably  extended,  that  even  the 
cxiffence  of  the  Agent  feems  to  hate  been  a  matter 
of  fpecuktion  ?  but,  after  the  Inff  ruments  had  do 
monftrated  that  fuch  a  Fluid  actually  exiffed ,  the 
mode  of  that  cxiffence  was  altogether  undetermin¬ 
ed,  and  became  a  fubjeCt  of  much  difpute. 

Some  have  fuppofed  the  eleCtric  matter  to  be  a 
kind  of  unBuous  Effluvia  arifing,  by  means  of  fric¬ 
tion,  from  fubftances  termed  eleBrics  per  fe ; — • 
Others,  the  /Ether  pointed  out  by  Sir  Isaac  New¬ 
ton,  in  the  efFeCts  of  which,  a  certain  fubtile 
Medium  was  concerned.— -Some  called  it  Elementary 
Fire ,  and  imagined  it  to  be  a  modification  of  the 
Fire  they  termed  an  Element ;  while  others  con¬ 
ceived  it  to  be  a  fluid  diftinft  from  chymical  fire, 
but  of  a  nature  greatly  refembling  it. 

After  two  oppofite  and  remarkably  diffinCt 
Effects  had  been  obferved  in  the  attractive  and  re- 

pulfive 
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pulfive  powers  of  electricity*  according  as  they 

#  / 

were  excited  in  different  fubltances,  the  1 Theories 
of  eledricity  became  more  complex  $  and  a  few 

gentlemen,  with  M.  Du  Faye  at  their  head,  af- 

♦ 

ferted  the  exiftence  of  two  diflinSi  fluids,  (which 
they  called  the  vitreous  and  reflmus  electricity)  in 
order  to  account  for  the  different  phenomena  which 
they  obferved  to  arife  from  the  excitation  of  fuch 
fubflances. — 1 To  thefe  hypothefes  may  be  added  the 
ingenious  Abbe  Nol let’s  fanciful  doCtrine  of 
eleCtrical  affluences  and  effluences ,  which  he  fo  Itre- 
nuoufly  maintained  to  fo  little  purpofe. 

When  it  was  difcovered  that  this  twofold  elec¬ 
tricity  might  be  procured  by  one  and  the  fame 
fubftance,  and  from  the  fame  machine,  the  fubjeCt 
appeared  entirely  in  a  new  light,  and  the  terms 
were  prefently  changed  from  vitreous  and  reflnous 
to  thofe  of  pofltive  and  negative  electricity,  as  be¬ 
ing  much  more  adequate  and  expreffive  of  the 
faCt ;  and  the  appearances  which  were  afterwards 
produced  by  means  of  this  difcoverv,  feemed  fuf- 

A  2  ficient 
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I  *  * 

ficient  to  eftablifh  the  opinion  that  all  electrical 
phenomena  are  effe&ed  by  one  fluid  fui  generis, 
extremely  elaftic,  and  attached  to  the  particles  of 
all  other  matter. 

For  this  theory  of  electricity,  which  of  all  o- 
thers  appears  to  be  leafl:  embarrafs’d  with  difficul¬ 
ties,  we  are  chiefly  indebted  to  Dr.  Franklin, 

y  .  * 

^  .  t  •  , 

many  of  whofe  conjectures  on  the  fubjeCt  (candidly 
offered  to  the  world  in  that  form)  are  now  found  to 
be  verified  and  effablifhed  by  aClual  experiment. 

The  intention  of  the  following  iheets  being 
chiefly  to  promote  a  more  general  enquiry  into  the 
nature  and  properties  of  the  eleCtric  fluid,  by  faci¬ 
litating  the  practical  part  to  thofe  who  have  been 
but  little  converfant  with  the  fubjeCt,  I  fhall  not 
attempt  to  illuftrate  any  other  theory  than  that 
which  is  now  generally  received,  from  its  appear- 

i 

ing  to  be  the  moft  rational  and  confident. 

The  late  difeoveries  in  electricity,  which  that 

of  the  Leyden  phial  has  given  rife  to,  together 

/ 

with  the  agreeable  entertainment  it  affords,  have 

incited 


incited  great  numbers  to  engage  in  it  merely  for 
the  fake  of  amufement,  which,  indeed,  has  fome- 
tirnes  led  to  farther  improvements,  but  it  has  alfo 
been  productive  of  many  ufelefs  and  trivial  experi¬ 
ments,  feme  of  which  are  too  puerile  to  be  wor¬ 
thy  of  much  notice*  It  now  appears,  however, 
that  eleCiricity  may  be  apply’d  to  purpofes  much 
more  important  than  merely  to  iili  up  the  vacancy 
of  a  leifure  hour.  It  feems  to  be  a  clew  leading 
into  many  of  the  labyrinths  of  nature ,  which  hu¬ 
man  induftry  has  never  yet  been  able  to  unfold. 

Fortun  ate  as  the  difcovery  of  electricity  ap¬ 
pears  to  be,  we  have  yet  feme  caufe  to  lament  that 
it  came  too  late  to  be  inveftigated  by  the  penetrat- 
ing  genius  of  a  Newton  or  a  Boyle — but  an 

Electrical  Machine  in  fuch  hands,  would 

\ 

have  explored  greater  depths  than  were  deftined 
for  the  difcoveries  of  one  sera,— thefe  were,  per¬ 
haps,  referved  for  the  prefent,  or  future  periods 
of  time;  which,  if  this  track  of  philofophy  be 
purfued,  may  be  productive  of  the  moft  propitious 
events.  Elec- 


Electricity  fecms  to  be  a  branch  of  fde-nce 
in  which  pleafure  and  utility  are  happily  united. 
Were  the  fubjedt  to  be  attended  to  in  no  other  than 

a  pbilofophic  light,  with  a  view  of  extending  our 

% 

knowledge  of  a  fluid  which  appears  to  have  almoft 
an  unlimited  agency,  and  univerfal  extent,  it  would 
be  found  to  be  an  inexh audible  fource  to  the  man 
of  leifure  and  fpeculation  ;  or,  if  we  confider  the 

A 

variety  of  entertaining  experiments  and  curious 
phenomena  that  may  be  produced  by  an  electrical 

machine,  we  fhall  find  it  to  be  a  moft  agreeable 

% 

relaxation  to  every  mind  that  is  capable  of  virtuous 
and  rational  pleafures :  But  if,  at  the  fame  time,  it 
can  be  rendered  fubfervient  to  more  material  pur- 
pofes  in  life,  it  mu  ft  ftrongly  demand  the  attention 
of  every  ingenious  and  liberal  enquirer. 

Two  great  advantages  accruing  to  mankind  from 
the  knowledge  they  have  already  attained  of  the 
nature  of  electricity,  are,  a  method  of  preferving 
buildings  from  the  deftruCtive  effeCts  of  Light- 
ning— *and,  the  addition  of  an  article  to  the  Ma¬ 
teria 
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ieria  Me  die  a  which  has  frequently  been  made  ufe 
of  with  lingular  fuccefs. 

It  was  with  a  view  of  extending  the  utility  of 
the  latter,  that  I  have  in  feme  of  the  fubfequent 
pages,  collected  the  fentiments  of  different  writers 
on  the  fubjeCt,  and  exhibited  the  particular  me¬ 
thods  which  have  been  ufed  in  applying  electricity 
for  the  cure  of  various  diforders  of  the  human 
body.— — —To  thefe  I  have  added  a  collection 
of  Cases  and  Cures,  in  order  as  well  to  point 
out  what  fpecies  of  diforders  is  moft  likely  to  be 
benefited  by  filch  treatment,  as  to  limit  the  appli¬ 
cation  within  proper  bounds. 

I  have  aifo  feleCted  fuch  Experiments  as 
have  a  tendency  both  to  facilitate  the  Practice, 
and  to  illuftrate  the  general  Theory  of  EleCtricity, 

Those  who  are  acquainted  with  the  fubjeCt, 
will  likewife  obferve  that  I  have  chofen  the  recital 
of  evident  and  known  Fatls ,  rather  than  the  ob~ 
trillion  of  any  uncertain  conjectures  of  my  own— 
thofe  few  that  I  have  been  led  to  advance,  I  dc~ 
fire  to  fubmit  to  the  candid  examination  and  cor¬ 
rection  of  the  unprejudiced  electrician. 


ERRATA. 

Page  29  line  21,  for  they  are  read  it  is. 

P.  3,  1.  2  (from  the  bottom)yi>r  chair  read  chain., 

P.  30,  1.  20,  for  and  pofitively  read  and  the  other  end  poftfively. 
P.  44,  1.  ult.  for  pungeant  read  pungent. 

For  the  late  Dr.  Franklin  {wherever  it  occurs )  readD r,  Franklin. 
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PART  I. 

0/  the  Nature  and  Properties  of  the  Electric  Flu™ 
«  EticrjucAL  M«m«  7  W' “**>“*  «/ 


SECT.  I. 

0/  Electric  Fluid*  ;  ' 

far  inherent,  as  to  b/inC.„  ,  .  /  1  °0es’  and  fo 

force.  The  earth  -J1P  fParable  from  them  but  by 

ftances  that  we  know  of^cn  7a.ter’  anci  311  other  fub- 

the  electric  matter  which  U  f  3  ,cert3ln  quantity  of 

As  long  as  this  natural  n  3-  t0  '>e  nfturf l  to  them. 

fiance,  its  effedts  arc  ;  tu11^  rerr|ains  in  any  fub- 

fenfible  of  its  power  Tm^  ^  WC  ,are  tota%  ln- 

power,  but,  whenever  the  equilibrium 
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is  difturbed,  and  any  body  is  made  to  poflefs  either 
more  or  lefs  than  is  natural  to  it,  we  are  immediately 
fen  Able  ol  the  elfedfs,  and  the  balance  is  as  perceptibly 
deftroyed,  as  when  we  increafe  or  diminifh  the  weight 
of  either  end  of  a  fcale-beam. 

Were  all  bodies  poflefled  of  an  equal  power  of  re¬ 
taining,  and  of  parting  with  the  electric  fluid,  we  fliould 
neither  have  the  means  of  exciting  its  appearance,  nor 
become,  in  any  meafure,  fenfible  of  its  effects  •,  but  be- 
caufe  fome  fubftances  freely  admit  of  its  paflage  through 
their  pores,  while  others  feem  to  be  nearly  impermea¬ 
ble  to  it,  we  may  eafily  difturb  the  equilibrium,  by 
making  the  fluid  pafs  from  one  body  to  another,  by 
means  of  fridtion  ;  and,  when  it  is  thus  accumulated 
or  colledfed  in  any  body,  it  may  as  eafily  be  detained, 
for  fome  confiderable  time,  by  fupporting  the  eledfri- 
fied  body  on  fuch  other  fubftances,  as  will  not  admit 
of  the  fluid’s  paflage. 

When  any  body  is  thus  fupported  by  others  that  ob- 
ftrudf  the  paflage,  or  cut  off  the^Lor^munication  of  the 
cledlric  fluid  with  the  earth,  i  hryirrE  faid  to  be  infulated . 

All  fubftances  that  freely  permit  the  fluid  to  pafs 
through  them,  are  called  non-eledrics ,  or  conductors ; 
and  thofe  which  are  found  not  to  admit  of  fuch  free 
paflage,  are  termed  ele  dries ,  or  non- conductors. 

Metals  of  every  kind,  are  the  moft  perfedf  con- 
dudtors  *,  next  to  thefe  are  charcoal ,  and  the  fluids  of 
the  animal  lody\  water  is  alfo  found  to  be  a  good  con- 
dudtor;  green  vegetables ,  moift  woody  flax,  &c.  condudt 
in  a  lefs  perfedt  degree. 

The  belt  eledtrics,  or  non-condudfors,  are  glaflsy 
fealing-waXy  flulphury  rofiny  bees -wax,  and  baked  woody 
the  airy  when  free  from  moifture,  is  alfo  a  very  per- 
fedt  eledtric ;  and  moft  kinds  of  oily  filky  and  hair. 

When  any  perfedf  eleclric  is  rubbed  with  one  that 
is  lefs  perfedf,  the  eledfrical  fluid  will  leave  the  latter, 

and 
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and  be  accumulated  upon  the  former ;  Thus,  in  work¬ 
ing  a  common  electrical  machine,  the  glafs  globe,  or 
cylinder,  having  a  light  prefTure,  and  friCtion  againft 
the  leather  culhion,  or  rubber,  the  fluid  is  collected 
from  the  rubber,  from  the  perfon  who  turns  the  ma¬ 
chine,  from  the  table.  Sec.  or  rather,  through  all  thefe, 
from  the  earth.  It  is  accumulated  on  the  furface  of 
the  glafs,  from  which  it  is  immediately  received  by 
the  (harp-pointed  wires,  called  the  collectors ,  and, 
through  them,  conveyed  to  the  prime  conductor ;  this 
being  fupported  either  by  glafs,  fiik,  or  fome  other 
ele&ric,  the  fluid  will  be  detained  on  it  till  it  is  im¬ 
bibed  by  the  humidity  of  the  air,  'or  taken  off  by  the 
approach  of  fome  conducting  fubftance.  If  a  perfon 
prefents  apiece  of  metal,  or  the  knuckle  of  his  hand, 
to  the  conductor,  the  eleCtric  matter  will  fly  off  in  a 
(trong  fpark,  and  be  re-conduCted  to  the  earth  through 
his  body. 

That  the  electric  fluid  is  collected  chiefly  from  the 
earth,  may  be  rendered  very  evident,  by  infulating, 
or  cutting  off  the  communication  of  the  rubber,  by 
means  of  glafs,  or  a  piece  of  baked  wood  -,a  though 
the  machine  aCts  now,  with  the  fame  vigor  it  did  be¬ 
fore,  yet,  after  one  or  two  fmall  fparks  be  drawn,  no 
more  of  the  electric  fire  will  i flue  from  the  conductor, 
except  the  very  fmall  quantity  collected  from  the  air. 
Rut,  in  fuch  circumftances,  if  a  chain  be  hung  from 
the  rubber,  fo  that  one  end  of  it  may  touch  the  table, 
the  fire  will  be  produced  as  before,  and,  in  a  dark 
room,  there  will  be  an  appearance  of  feveral  bright 
fparks  on  the  chain  If  a  perfon  points  his  finger  to 
the  rubber  (the  chain  being  taken  away)  the  fire  will 

e  2  be 

a  Every  machine,  intended  for  experiments,  fhould  be  fur- 
nifhed  with  this  convenience,  for  occafionally  infulating  the 
rubber;  as,  without  fome  fuch  method,  a  perfon  will  be  apt  to 
conceive  but  a  very  imperfect  idea  of  the  nature  of  the  ele&ric 
fluid. 
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be  feen  to  ififue  from  it,  to  the  rubber,  in  a  beautiful 
pencil  of  rays. 

If  the  machine  be  not  furnifhed  with  an  infulated 
rubber,  we  may  take,  another  method  to  prove  that 
the  eleCtric  matter  proceeds  from  the  earth.  Let  a 
perfon  take  an  electrical  glafs  tube,  and,  by  drawing 
his  hand,  with  a  piece  of  flannel  in  it,  over  the  fur- 
face,  he  will  prefently  find  the  tube  become  electrified. 
The  matter,  leaving  his  hand,  palfes  to  the  glafs,  where 
it  remains,  as  an  addition  to  its  natural  quantity;  for, 
as  neither  the  glafs  nor  the  air  are  condu&ors,  the  re¬ 
dundancy  of  the  eleCtric  fluid  cannot  efcape,  till  fome 
non-eleCtric  body  approaches  it.  If  a  piece  of  metal, 
or  the  hand,  be  prefented  to  any  part  of  the  tube,  the 
fluid  will  pafs  from  it  to  the  metal,  with  a  crackling 
noife,  and,  in  the  dark,  long  flafnes  of  Are  may  be 
feen.  But,  if  the  perfon  that  rubs  the  tube  hands  up¬ 
on  a  ftool,  or  board,  fupported  by  glais  legs,  he  will 
be  circumftanced  like  the  infulated  rubber.  Another 
perfon,  on  the  floor,  applying  his  knuckle  from  one 
end  to  the  other  of  the  excited  tube,  will,  after  the 
flrft  or  fecond  time,  be  able  to  get  no  more  Are  from 
it,  as  none  can  go  to  it  from  the  earth.  The  perfon 
handing  on  the  ftool  will  then  have  a  deficiency  of  his 
natural  quantity  of  the  fluid,  or  become  eleCtrined  ne- 
gatively^  (which  term  will  be  farther  explained  hereaf¬ 
ter)  and,  if  he  touches  any  other  perfon,  will  receive 
a  (park,  which  again  reflores  the  balance. 

That  the  eleCtric  fluid  is  of  a  nature  highly  elaftic, 
and  its  particles  ftrongly  repullive  of  each  other,  ap¬ 
pears  evident  from  the  amazing  fpring  and  velocity 
which  it  acquires,  when  condenfed  ;  and  we  find  itsfub- 
tilty,  and  rapidity  of  adlionto  be  fuch,  as  inftantly  to 
pervade  the  pores  of  the  moil  denfe  and  lolid  metals, 
the  moment  it  is  releafed  from  a  ftate  of  comprefiion  ; 
and  this  may  be  effected  through  a  circuit  feveral  miles 
in  length. 


The 


Sect.  i.  ON  ELECTRICITY. 


5 


The  fimilarity  of  the  appearance  and  effeCts  of  the 
electrical  fire,  to  thofe  of  lightning,  has  been  remarked, 
by  writers  on  the  fubjeCt,  fome  years  fmce^  WMNB 
Dr.  Franklin,  of  Philadelphia ,  and  fome  other  inpe- 

x  O 

nious  gentlemen,  have,  by  feveral  conclufive  experi¬ 
ments,  proved  the  caufe  and  effects  of  both  to  be  not 
only  fimilar,  but  have  alfo  demonftrated  their  identity : 
So  that  the  explofions  which  are  produced  by  means  of 
an  eleCtrical  machine,  are  no  other  than  thunder  and 
lightning ,  in  miniature,  divefted  of  their  tremendous 
effects.  The  appearance  and  effeCts  of  lightning,  may 
be  exactly  imitated  by  eleCtricity ;  and  moil  electrical 
experiments  may  be  performed  by  the  eleCtric  matter 
drawn  from  the  clouds,  by  means  of  filk  kites,  raifed 
during  a  thunder- fform,  or  by  pointed  iron  rods,  ereCt- 
ed  on  the  top  of  a  building. 

Many  other  phcenomena,  and  appearances  of  na¬ 
ture,  may  be  agreeably  imitated  and  explained  by  elec¬ 
tricity  •,  viz.  the  aurora  borealis,— &  tornado,  or  water- 
fpout  from  the  Sea — a  whirlwind  on  the  land,  dec.— * 
but  of  thefe  hereafter. 

Philosophers  are  not  yet  entirely  agreed  in  opinion 
whether  the  eleCtric  fluid  be  of  the  fame  nature,  and  a 
modification  of  fire ,  or  whether  it  be  a  fluid  Jut  generis. 
There  are,  atleaft,  fome  few  gentlemen  who,  in  order 
to  ftrengthen  a  favourite  hypothefis,  have  taken  great 
pains  in  attempting  to  prove  the  identity  of  common, 
or,  as  it  is  generally  termed,  culinary  fire ,  and  electri¬ 
city,  but  it  muff  be  confeiled  that  neither  their  argu¬ 
ments  nor  experiments  appear,  by  any  means,  fuffici- 
ently  concluflve.  The  luminous  appearance  of  the 
eleCtric  fluid,  and  more  efpeciaily,  its  being  capable  of 
kindling  inflammable  fubftances,  have  been  common 
and  plauflble  arguments  in  fupport  of  this  opinion ; 
but  thefe  are  far  from  being  fatisfaCtory  to  the  unpreju¬ 
diced  mind. 
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We  know  there  are  many  fubftances  in  nature  which, 
in  the  dark,  afiumealucid  appearance,  but  in  which, 
oneoPthe  mod  effential  properties  of  fire  is  wanting. 
As  all  kinds  of  fri  Elion  and  cotiijton  are,  more  or  lefs, 
productive  of  heat ,  itfeemsto  be  with  great  propriety 
that  we  always  annex  an  idea  of  heat  with  fire ;  the  for¬ 
mer  mud  be  a  necefTary  confequence  of  the  latter, 
which  is  luppofcd  to  be  a  peculiarly  violent  agitation ,  in¬ 
to  which  the  inflammable  parts  of  bodies  are  thrown, 
by  a  certain  degree  of  fridtion,  which  is  necdfary  to 
generate  or  produce  it. 

If  the  above  definition  of  fire  be  admitted,  (and  I 
think  wre  have  the  authorities  of  a  Bacon,  a  Boyle, 
and  a  Newton  to  fupport  it)  it  feems  not  much  to  be 
wondered  at,  that  the  parts  of  fubdances  which  are  ea- 
fily  inflammable,  fhould  be  kindled  into  fire  by  the  ra¬ 
pid  tranfition  of  the  electric  fluid  through  them.1*  Nor 
is  the  confequence  of  fo  fudden  and  violent  a  friCtion 
more  than  what  might  be  expected,  wrhen  we  find  that 
wires,  of  fome  confiderable  thicknefs,  may  not  only 
be  made  red  hot,  but  may  alfo  be  put  into  a  fufion, 
and  even  be  vitrified,  and  entirely  difperfed,  by  a  drong 

eleCtric 

b  In  a  Trad  written  by  Dr.  Hoadly  and  Mr.  Wilson,  inti- 
tied  44  Obfervations  on  a  Series  of  Electrical  Experiments  f  is  the  fol¬ 
lowing  obfervation, — 44  It  is  improper  to  call  the  EleSiric  Eluid 
a  Fire  ;  Air  may  juft  as  properly  be  called  Sound,  as  this  fluid 
c:  may  be  called  Fire.  When  found  is  produced,  the  particles 
«  of  air  are  put  into  fo  regular  a  motion,  as  to  convey  inch  fen- 
ct  fations,  by  means  of  the  car,  as  raife  the  idea  of  found.  But 

air  is  not  therefore  found.  In  the  fame  manner,  when  a  bo- 
<c  dy  has  all  its  component  particles  thrown  into  fuch  agitations 
“  in  the  air,  by  the  force  and  adion  of  this  fluid  within  it  and 
U  without  it,  that  it  grows  hot  and  fliines,  and  glows  and  con¬ 
es  fumes  away  in  imoke  and  flame,  we  fay  the  body  is  on  fire, 

«  or  burns:  But  this  fluid  is  not  therefore  fire  ;  nor  can  it, 
ct  without  confounding  our  ideas,  have  that  name  given  to  it : 

44  Nor  indeed  can  fire  be  called  a  principle  or  element,  in  the 
«  chymift’s  fenfe  of  the  word?  any  more  than  found  can. 
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eleclric  explofion ,  and  this  in  an  inftantof  time;  which 
is  not  to  be  effected  by  the  mod  ardent  culinary  fire 
that  we  are  able  to  procure. 

But,  if  we  fuppofe  the  electric  matter,  and  fire,  to 
be  the  fame,  there  Teems  to  be  a  difficulty  in  accounting 
for  the  remarkable  difference  which  appears  in  the  mo¬ 
dification  and  effects  of  the  electric  fpark,  and  that 
which  is  produced  by  the  collifion  of  flint  and  fteeh 
When  the  electric  fluid  is  accumulated  on  the  prime 
conductor  of  a  machine,  the  fpark  may  be  drawn  from 
it  at  the  diflance  of  feveral  inches,  and  it  flies  off  with 
fo  great  a  rapidity,  that  we  are  not  able  to  dilfinguifli 
its  direction,  whether  it  proceeds  to  or  from  the  conduc¬ 
tor  ;  and  in  the  inftant  that  the  fpark  is  drawn,  it  intire- 
ly  difappears,  and  feems  to  be  totally  enveloped  in  the 
common  mafs  of  matter:  on  the  contrary,  the  fpark 
from  the  fteel  has  a  comparatively  flow  progreffive  mo¬ 
tion,  and,  when  received  upon  the  furface  of  any  body, 
it  will  fometimes  remain  a  conflderable  time,  before  it 
becomes  extinct ;  nor  has  it  any  appearance  of  the  power 
of  attraction,  or  repulfion. 

In  the  fmalieft  fpark  of  fire,  there  is  a  fenfation,  or 
quality,  of  burning,  and  heat',  but  in  one,  much  more 
lucid  and  intenfe,  taken  by  the  knuckle  from  the  elec¬ 
trified  conductor,  no  degree  of  heat  is  perceptible. 

A  very  conflderable  quantity  of  the  electric  fluid  may 
be  condenfed  in  a  coated  glafs  receiver,  without  being 
rendered  vifible;  but  the  imagination  muff  be  Tome- 
what  ftrained,  in  the  conception  of  fuch  a  quantity  of 
coMprefs'd five,  intenfe  and,  at  the  fame  time,  invifibk . 

A  dense  air  is  found  to  be  neceffary  to  the  exiflence 
of  culinary  fire,  but  the  elecfbric  fluid  evidently  fubfifls 
in  vacuo ,  at  leaff,  in  the  mot  perfect  vacuum  that  we 
are  able  to  procure.  Many  other  reafons,  and  experi¬ 
ments,  might  be  advanced,  to  fliew  that  our  ideas  of 
electricity,  and  of  fire ,  ought  not  to  be  confounded s 
the  former  may  produce  the  latter  in  abundance 

of 
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an  essay 


of  inftances  ;--but  as  my  defign  here,  is  by  no  means 
o  controvert  the  opinions  of  others,  I  have  mentToned 
the  preceding  obfervations  with  no  other  intent  than  to 

Sufifns  IndS ittante  °^7  hafty  and  ^mature 
conciuiions.  Indeed  we  know  fo  little  of  the  orimn 

of  the  are, that  !£  cannot  appear  ftrange,  ifm°en 
g  eateft  penetration  have  been  divided  in  their 
opinion  of  it  ;  and,  after  it  has  been  fubjeft  to  the  in- 
velbgation  of  the  llluftricus  perfons  before  named  the 

eafions  of  future  enquirers  lhould  be  pronounced 
with  a  becoming  diffidence.  1  ronouncec! 

heSHfrfpea  1°  the  we  are  able,  by  the 

lie  p  of  the  machine,  and  its  appendages,  to  inveft  - 

gate  feveral  of  its  properties  with  fome  degree  of  pred 

ion;  though  concerning  others,  it  mufl'be  confefs’d 

that  we  can  yet  do  little  more  than  coniedture :  The 

molt  probable  opinion,  however,  feems  to  be  that  of 

Dr.  Franklin,  who  fuppofes  it  to  be  fluid  fui  reneris 

umyerfally  difperfed  through  the  pores  of  fffi 

provedTharT'1’  7  bf°Tr  obferved’  has  fatisfadorily 
p  oved  th..,  it  is  of  the  fame  nature  as  li^htnim  ex 

tremely  fubtile  and  elaftic,  its  particles  flronXfepul' 

five  of  each^other,  and  attradive  of  the  particles  of 

“onft'LTby  «pSS>Pfoi"h”i'y  bc  dearl>’ d'- 
,  .  ,  ,  /  experiments,  for  which  purpofe  feveral 

of  the  following  are  defigned.  V  P  1 


SECT. 


led 


itesttsi'isssiiw  ««** 

ters,  moft  of  which  haw  ^  ,  , l,0  ,  r’  ^anklin's  Let- 

Tranfaffions,  but  are  now  colleaed  !mo  on"  ^K^hical 
the  Hiftory  and  Prefent  State  of  FI  A  *  -°ne  xo&me;~and  to 
genious  Dr"  Priest  l  e  y|  a  work  j fftfe  Wri““  bX  *e  in- 
to  the  perufal  of  every  per fon  who  h  n^ur®. to  recommend 

s;™",r  ass 
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SECT.  II. 

Of  the  Electrical  Machine,  with  Directions  for 

the  Ufe  of  it. 

^IT^HESE  Machines,  fince  Electricity  has  become  a 
JL  common  fubjecl  of  enquiry,  have  been  made  in 
a  great  variety  of  forms,  and  on  different  conftruc- 
tions.  Few  of  them  are  very  complicated ;  but  the 
machine  which,  on  fotne  accounts,  I  would  prefer  to 
any  other,  and  which  anfwers  every  neceffary  purpofe, 
is  the  molt  fimple  that  can  well  be  conceived.  It  con- 
fifts  of  a  glafs  cylinder,  12  or  14  inches  in  length,  by 
9  or  10  in  diameter  ;  fmaller  than  this  will  not  fo  well 
anlwer  the  purpofe.  It  is  turned,  in  a  vertical  direc¬ 
tion,  by  a  tingle  wince,  without  any  accelerated  mo¬ 
tion  from  wheels,  and  without  any  axis,  or  fpindle 
thro’  it.  The  rubber,  or  cufhion  underneath,  is  fup- 
ported  on  a  brafs  fpring,  and  may  be  infulated  or  other- 
wile,  at  pleafure,.  by  means  of  a  plate  of  glafs,  adjuft- 
ed  to  a  focket.  The  prime  conductor  may  be  placed 
either  on  the  right  hand,  or  left,  as  is  mo  ft  convenient. 
There  is  alfo  a  negative  conductor ,  of  the  fame  form 
and  fize  as  the  pofitive ,  or  prime  conductor :  They 
may  be  fupported  either  on  glafs  ftands,  or  phials, 
and  placed  in  any  required  direction,  or  diftance  from 
each  other,  by  which  means  both  the  pofitive  and  ne¬ 
gative  elediricity,  may  be  obtained  without  the  leaft 
trouble. 

The  moft  material  thing  in  a  machine  is  a  good 
cylinder,  (whiih,  for  many  reafons,  is  preferable  to  a 
globe)  made  of  a  proper  glafs,  form,  and  fubftance  ; 
that  will  be  excited  with  a  gentle  and  eafy  fridtion.  1 
have  always  f  und  thofe  cylinders  to  adf  the  beft  that 
are  lined  on  the  infide  with  a  thin  lining  of  dedtric 

C  fub- 


to 


AN  ESSAY 


Part  I. 


fubftances.  The  following  compofition  is  a  very  good 
one  for  the  purpofe ;  Half  a  pound  of  rofin,  half  a 
pound  of  bees-wax,  with  two  pounds  of  Venice  tur¬ 
pentine,  boiled  for  two  hours  over  a  gentle  fire,  keep¬ 
ing  them  ftirred  ;  a  fmall  quantity  of  vermilion  may 
then  be  ftirred  in  with  it,  and  afterwards  left  to  cool. 
A  fufficient  quantity  of  this  mixture  is  then  to  be  put 
into  the  cylinder,  which  muft  be  turn’d  round,  over 
a  clear  fire,  till  it  is  evenly  fpread  over  all  the  infide, 
and  then  left  gradually  to  cool. 

There  is  frequently  a  very  material  difference  in 
the  nature  of  the  glafs  with  which  the  cylinders  are 
made.  I  have  tried  feveral  forts  both  of  green  and 
white  flint,  but  with  fo  various  fuccefs,  that  I  cannot 
pretend  to  determine  which  is  to  be  preferred.  I  have 
had  many  cylinders,  to  all  appearance,  very  well 
made,  but  which  could  by  no  means  be  excited ;  till 
after  having  the  above  lining,  they  have  proved  ex- 
treamly  good :  Indeed  I  never  yet  met  with  a  lined 
cylinder  but  what  adled  tolerably  well  *,  and  I  have 
generally  found  that  the  longer  they  have  been  made, 
and  the  more  frequently  they  are  ufed  and  rubbed, 
the  more  powerfully  they  may  be  excited. 

When  the  cylinder  is  in  good  order,  and  adts  vi- 
goroufly,  on  prefenting  the  knuckle  near  it,  there  will 
not  only  be  a  fenfible  wind,  a  hiffingnoife,  and  ftream 
of  light  from  it,  but  very  bright  fparks,  and  circles 
of  fire  will  be  feen  to  dart  from  the  knuckle,  over  the 
furface  of  the  cylinder,  to  the  rubber,  the  contrary  way 
to  which  the  cylinder  is  turned,  attended  with  a  {nap¬ 
ping  node,  and  tingling  fenfation  in  the  part  from 
whence  it  feems  to  iftue  :  But  this  will  not  always  be 
the  cafe,  nor  is  it  requifite, — if  an  air  be  found  to 
come  from  the  cylinder,  attended  with  a  crackling 
noife  againft  the  knuckles,  the  machine  will  adt  ftrong 
enough  for  almoft  any  experiment.  If  nothing  of  this 

be 
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be  perceived,  the  cylinder  muft  be  gently  rubbed  with 
a  piece  of  flannel,  or  a  foft,  dry  handkerchief;  fome- 
times,  particularly  in  damp  weather,  and  when  the 
machine  has  not  been  ufed  for  fome  time,  it  will  be 
ncceflary  to  bring  it  for  a  few  minutes  before  a  fire, 
and  to  make  the  cylinder  a  little  warm.  If  this  does 
not  do,  take  off  the  rubber,  and  lightly  ftroke  the 
furface  of  it  with  the  end  of  a  tallow-candle,  and  af¬ 
terwards  rub  over  it  a  fmall  quantity  of  what  is  called 
Amalgam  ;d  this  feldom  fails  to  make  the  cylinder  act 
with  much  greater  firength.  Sometimes  merely  rub¬ 
bing  the  furface  of  the  rubber  with  the  end  of  the  fin¬ 
ger,  in  order  to  take  off  a  kind  of  polifh,  which  in  time 
it  acquires,  will  be  fufficient  to  give  the  machine  frefh 
vigor.  If  the  amalgam  be  ufed,  the  cylinder  requires 
to  be  wiped  occafionally,  to  get  off  the  black  rough 
matter,  that  will  fometimes  be  found  flicking  to  it. 

Those  cylinders  that  will  ad  with  a  light  preffure 
againft  the  rubber,  and  a  motion  moderately  fwift,  are 
always  the  beft3  as  they  fave  much  labour  in  working 
the  machine  ;  and  it  will  generally  be  neceffary  to  ad- 
juft  the  rubber,  and  put  the  cylinder  in  proper  order, 
before  any  experiments  are  entered  upon ;  and  after¬ 
wards,  occafionally  to  tighten  or  flacken  the  adj lifting 
fcrew.  After  the  cylinder  has  been  worked  for  fome 
time,  it  will  be  found  to  turn  lefs  eafy  than  it  did  at 
fir  ft,  as  though  it  preffed  too  hard  againft  the  rubber, 
and  lefs  fire  will  generally  be  produced ;  in  this  cafe,  a 
coarfe  linen  cloth,  on  which  has  been  rubbed  a  fmall 
quantity  of  candle-tallow,  may  be  held  againft  the 
cylinder  as  it  turns,  and  it  will  immediately  turn  eafier, 
and  ad  as  vigorous  as  before.  c  2  But 

d  This  is  a  compofuion  which  no  perfon  that  has  a  machine, 
fhould  be  without,  as  it  never  fails  to  increafe  the  power  of  it. 
The  Amalgam  is  ufually  made  of  quickfiluer ,  and  the  fcr apings 
of  pewter,  lead,  or  pieces  of  tinfoil ,  mix’d  together,  in  a  hot  mar¬ 
ble  or  glafs  mortar  ;  if  a  fmall  quantity  of  vermilion  and  bifmutk 
be  added,  this  mixture  will  be  found  very  feryiceable. 
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But  however  well  the  cylinder  may  act,  it  will  be 
in  vain  to  expect  any  experiments  will  fucceed  proper¬ 
ly,  unlefs  the  prime  conductor  be  perfectly  infulated . 
It  may  eafily  be  known  if  it  be  not  fo,  by  taking  a 
lpark  from  it,  which  will  never  be  ftrong,  nor  drawn 
but  at  a  fmall  diftance.  If  the  conductor  be  fupported 
on  glafs,  this  muft  be  rubbed  perfectly  dry,  or  held 
to  the  fire,  till  it  be  fomewhat  warm;  or  if  filk  lines 
be  ufed,  the  fame  drying  will  be  neceffary.  All  roisgh- 
neffes,  edges,  and  points  on  the  conductor,  or  its  fup- 
porters,  that  may  throw  off  the  fluid  into  the  air, 
fhould  be  properly  fecured,  and  rounded  off. 

The  pointed  wires,  or  collectors  of  the  fire,  fhould 
be  placed  within  half  2n  inch  of  the  cylinder,  directly 
facing,  or  parallel  with  the  rubber,  fo  that  all  of  them 
may  be  within  the  central  force,  and  greateft  influence 
of  the  glafs ;  for  if  any  of  the  wires  extend  too  far  to¬ 
ward  either  end  of  the  cylinder,  inflead  of  collecting, 
they  will  throw  off  the  fluid,  which,  in  the  dark,  may 
be  feen  in  the  appearance  of  a  fmall  ft  re  am  of  blue  fire, 
extending  itfelf  toward  the  end  of  the  glafs  •,  the  col¬ 
lector  fhould  then  be  moved,  either  one  way  or  the 
other,  till  the  points  of  all  the  wires  are  illuminated 
with  a  ftar,  or  fpeclt  of  light,  without  a  ftream  from 
any  of  them.  For  this  reafon,  the  rubber  ought  ge¬ 
nerally  to  be  about  two  inches  fhorter  than  the  cylin¬ 
der,  and  the  extent  of  the  wires  lefs  than  the  length  of 
the  rubber,  by  at  leaft  one  inch. 

I  have  been  the  more  explicit  and  particular  in  thefe 
directions,  becaufe  I  am  fenfible  that  the  young  Elec¬ 
trician  frequently  undergoes  no  fmall  degree  of  vexa¬ 
tion,  when  he  is  not  able  to  colleCt  a  fufficiency  of  fire 
for  his  experiment,  and  is  at  a  lofs  to  knowr  the  rea¬ 
fon  :  Though  he  may  be  poffelfed  of  a  good  machine, 
he  may  not  be  able  to  ufe  it  to  the  bell  advantage  ; 
and  if  he  cannot  put  it  in  proper  order,  he  will  be  o- 

bliged 
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bliged  to  bellow  much  unneceffary  labour  and  time  in 
charging  his  phials,  &c. — but  a  little  pradtice  and  at¬ 
tention  will  foon  enable  him  to  overcome  every  diffi¬ 
culty  of  this  kind. 

But  he  is  not  to  expedt  that  his  machine  will  adl 
equally  well  at  ali  times.  The  weather  has  generally 
great  influence  on  electrical  experiments:  When  it  is 
dry  and  clear,  and  particularly  in  Lofty  weather,  they 
always  fucceed  bell  *,  if  it  be  rainy  or  damp,  the  elec¬ 
tric  matter  will  be  attradled  by  the  humidity  of  the 
aif,  and  very  little  can  be  procured  from  the  conduc¬ 
tor.  In  this  cafe,  there  fhould  be  a  good  fire  in  the 
room,  to  dry  and  warm  all  the  glafs  materials, — we 
may  then  proceed  without  much  interruption.  But, 
on  the  other  hand,  if  the  weather  be  very  dry  and 
warm,  the  floor  of  the  room  and  furniture,  being 
without  a  proper  degree  of  moiflure,  become  very  bad 
conductors,  and  little  of  the  eledlric  matter  can  be 
brought  through  them  from  the  earth.  Some  kind  of 

O  O 

metallic  condudlor  fhould  now  be  fixed,  fo  as  to  con¬ 
nect  the  rubber  of  the  machine  with  the  ground,  or 
walls  of  the  houfe.  I  generally  make  life  of  a  brafs 
chain,  one  end  of  which  is  faftened  to  the  rubber,  and 
the  other  end  put  through  a  fmall  hole  in  the  carpet 
on  the  floor,  under- which  is  fheet  lead;  by  this  means 
I  generally  colledl  as  much  of  the  eledlric  fluid  as  I 
defire.  But  in  very  hot  weather  few  experiments  can 
be  made  to  fucceed  properly,  for  though  the  glafs  may 
act  tolerably  well,  no  other  than  a  fmall  hiffing  fpark 
can  be  taken  from  the  condudlor,  and  at  a  fmall  dis¬ 
tance  -in  thefe  circumftances,  I  own  I  know  of  no 
other  remedy  than  patience ,  and  if  this  be  not  at  hand, 
I  think  the  bed  way,  for  the  prefent,  will  be  to  lay 
the  machine,  &c.  .wholly  afide. 

I  must  yet  add  another  caution  or  two,  which, 
though  they  may  appear  trivial,  may  not  be  altogether 

un- 
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unneceffary  to  thofe  who  are  entering  upon  electricity. 
After  the  machine  and  apparatus  have  been  ufed,  they 
are  not  to  be  carelefsly  laid  abide  in  any  place,  nor 
left  expofed  to  the  air ;  but  fliould  either  be  put  lip  in 
a  box,  or  covered  over  with  a  cloth,  to  preferve  them 
from  the  moifb  air,  and  dud.  The  axes  of  the  cylin¬ 
der,  &c.  fliould  be  now  and  then  frefh  oiled: — All 
the  glafs  materials,  particularly,  kept  perfectly  clean 
and  dry,  and  thefe  handled  as  little  as  poffible. — If  any 
conducting  fubftancebe  near  the  machine,  when  work¬ 
ing,  it  generally  receives  a  part  of  the  eleCtric  matter, 
and  carries  it  off;  it  is  therefore  proper  to  remove 
every  thing,  that  is  not  immediately  wanted,  to  a  dis¬ 
tance.  The  flame  of  a  candle,  near  the  cylinder,  or 
any  part  of  the  conductor,  effectually  takes  off  the 
eleCtricity,  and  fpoils  the  operation. 


SECT.  III. 

Remarks ,  and  general  Axioms  in  Electricity. 

AN  Electrician  fliould  dived  himfelf  of  fear , 
though  not  of  caution.  There  is  no  poffible 
danger  in  any  eleCtrical  experiments,  except  in  the 
charging  of  large  jars  and  batteries ;  nor  need  he  be 
under  any  apprehenfion  from  thefe,  while  he  is  careful 
not  to  touch  any  part  of  the  conductor,  or  the  wires 
leading  to  the  infide  of  the  jars.  But  I  know  it  to  be 
not  unufual  for  perfons,  who  are  but  little  acquainted 
with  the  nature  of  eleCtricity,  to  teftify  evident  marks 
of  fear,  upon  their  approaching  an  eleCtrical  machine. 
Some  can  fcarcelv  be  prevailed  on  to  receive  the  flight¬ 
ed  difeharge  from  the  phial,  or  even  to  take  a  fpark 
from  the  conductor,  though  they  fee  others  before 
them  experience  both,  without  the  lead  inconvenience. 

This 
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This  want  of  refolution  might  be  excu, fable  in  women 
and  children,  but  I  own  I  cannot  help  foiling  at  the 
timidity  of  a  man  who  can  exprefs  any  apprehenfions 
of  a  momentary  foart,— of  a  pain  which  is.  rather 
imaginary  than  real,  as  it  can  feldom  be  of  half  a  fe- 
cond’s  duration  ,  and  I  never  knew  it  to  be  attended 
with  the  leak  difagreeable  confequence. 

The  mind  is,  perhaps,  as  readily  fufceptible  of  the 
fear  of  pain,  as  the  body  is  of  pain  itfelf ;  hence  our 
ideas  of  that  which  we  have  heard  from  the  report  of 
others,  to  be  in  any  degree  painful,  feem  to  be  mag¬ 
nified  far  beyond  reality.  When  the  force  of  con- 
denfed  electricity  was  firft  accidentally  experienced  by 
Mr.  Cuneus,  and  afterwards  by  Profeffor  Mushen- 
eroeck,  Mr.  Alamand,  and  feme  others,  at  Leyden , 
about  the  year  1726,  the  very  exaggerated  accounts 
thofe  gentlemen  gave  of  it,  could  proceed  only  from 
the  furprife  and  terror  they  were  thrown  into  by  fa 
extraordinary  an  event  *,  for  the  experiment,  it  feems, 
was  made  with  only  a  common  phial,  with  water  in 
it.  Were  not  we  able  to  repeat  the  fame  experiment, 
and  in  a  manner  much  more  forcible  than  thev  could 
perform  it,  we  fhould  undoubtedly,  entertain  far  more 
tremendous  ideas  of  it  than  what  it  really  is.  Though 
the  Profeffor  was  ftruck  with  fo  terrible  a  panic  that 
he  declared,  64  he  would  not  take  a  fecond  fliock  for 
the  kingdom  of  France,”  yet  we  find  that  a  fliock  ten 
times  as  great,  may  be  received  without  injury.0  There 
being  generally  in  the  human  frame,  fo  little  refiflance 
to  a  free  paffage  of  this  fubtile  fluid,  that  the  quan¬ 
tity 

c  Dr. Priest  ley,  in  his  Hiftory  of  Electricity,  fays,  <£  I  once 
u  inadvertently  received  the  full  charge  of  two  jars,  each  con- 
li  taining  three  fquare  feet  of  coated  glafs.  The  ftroke  could 
u  not  be  called  painful;  hut,  though  it  palled  through  my  arms 
lt  and  bread,  only,  it  feemed  to  affect  every  part  of  my  body  a- 
44  like.  The  only  inconvenience  I  felt  from  it,  was  a  latitude, 
u  which  went  off  in  about  two  hours. 
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tity  comprefTed  in  a  common  phial  (ufually  lefs  than  a 
fquare  foot  of  coated  glafs)  can  be  attended  with  no 
other  inconvenience  than  giving  the  inadvertent  opera¬ 
tor  a  tranfient  difagreeable  fenlation. 

A  diligent  attention,  however,  is  required,  when 
he  has  occaflon  to  ufe  a  conflderable  force.  Pie  fhould 
be  pretty  w7ell  acquainted,  not  only  with  the  courfe 
which  the  fluid  will  take,  in  different  difpolitions  of 
the  apparatus,  but  alfo  with  the  qualities  of  diffe¬ 
rent.  conducting  or  non-conducting  fubitances,  which 
he  may  have  occafion  to  ule  in  diverfifying  his  experi¬ 
ments.  He  would  alfo  do  well  in  providing  himfelf 
with  an  Ele&rometer ,  for  determining  the  power  and 
quantity  of  the  charge,  before  the  explofion  is  made.f 
The  force  contained  in  a  great  number  of  coated  phials 
(ufually  called  an  Elettrical  Battery)  is  very  conlidera- 
ble ;  perhaps  the  matter  condenfed  on  a  hundred 
fquare  feet  of  coated  glafs,  would  acquire  a  degree  of 
force  fufflcient  to  ftnke  a  man  inftantly  dead  :  But 
they  are  feldom  made,  or  required  to  be  fo  large  as 
this. 

I  am  fenfible  that  to  the  Electrician ,  the  preceding 
obfervations,  and  indeed  mod  of  the  fubfequent,  will 
be  unneceflary ;  but,  perhaps,  he  may  recolledt  the 
time  when  he  would  have  been  glad  ol  them, — when 
the  knowledge  of  a  few  plain  rules  and  maxims  would 
have  faved  him  much  labour  and  expence  ;  but,  (to 
ufe  the  words  of  Dr.  Priestley)  “  it  is  hoped  he  will 
cc  not  envy  others  acquiring  knowledge  cheaper  than 
“  he  did  himfelf.  It  is  for  the  intereit  of  the  fcience 
<c  in  general,  that  every  thing  be  made  as  eafy  and 
66  inviting  as  poflible  to  beginners.  It  is  this  circum- 
cc  Eance  only  that  can  increafe  the  number  of  eledtri- 

ct  cians, 

f  The  beft  kind  of  Ele&rometers  for  this  purpofe,  that  I  have 
feen,  is  that  invented  by  Mr.  Henley,  of  London  '3  and  fold  by 
Mr.  Nairn  e,  in  Corn  lull. 
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14  cians,  and  it  is  from  the  increafe  of  this  number, 
4i  that  we  may  moft  reafonably  expedi  improvements 

in  the  faience.” 

It  was  chiefly  with  a  motive  of  inviting  others  into 
this  ample  field  of  enquiry,  in  which  I  own  I  have 
frequently  taken  moft  agreeable  excurfions,  that  I  have 
attempted  to  open  a  view  of  fome  of  the  moil  ftriking 
appearances  which  feem  to  be  worthy  of  the  enquirer’s 
attention-,  in  the  purfuit  of  which,  he  may  avoid  o- 
thers  that  have  been  found  to  be  illufive  *,  and,  by 
ftriking  a  little  out  of  the  ufual  track,  I  have  endea¬ 
voured  to  vary  the  common  experiments,  ufually  ex¬ 
hibited  merely  for  amufement,  fo  as  to  render  them, 
at  the  fame  time,  collateral  proofs  of  fuch  propofitions 
as  are  neceiTary  to  be  kept  in  view The  moft  ma¬ 
terial  are  the  following;  which,  as  they  are  leading 
principles  that  are  eafily  demonftrable,  may  be  called 

AXIOMS  in  ELECTRICITY. 

1.  We  fay  a  body  is  eleCtrified  pofitively ,  or  plus, 
when  it  has  received  more  than  its  natural  quantity  of 
the  eleCtric  matter  :  And 

2.  When  the  natural  quantity  is  lefs ,  or  diminilh- 
ed,  in  a  body,  it  is  faid  to  be  electrified  negatively ,  or 
minus . 

3.  All  bodies  in  contaCt  with  the  prime  conductor 
of  a  machine,  will  be  electrified  pofitively ,  or  contain 
a  redundancy  of  the  eleCtric  matter. 

4.  If  the  rubber  of  the  machine  be  infulated ,  and, 
at  the  fame  time,  a  chain,  or  other  non  eleCtric,  be 
hung  to  the  prime  conductor,  fo  as  to  convey  the  mat- 
ter  to  the  ground,  the  rubber,  and  all  bodies  con¬ 
nected  with  it,  will  become  electrified  negatively . 

D  3.  When 


AN  ESSAY 


Part  L 


5.  When  two,  or  more,  bodies  are  electrified  po- 
Jitively ,  they  repel  or  avoid  each  other. 

6.  When  two,  or  more,  bodies  are  eleCtrified  ne¬ 
gatively,  they  likewife  repel ;  but 

7.  When  one  body  is  electrified  pofitively,  and  a- 
nother  negatively,  they  ftrongly  attract : — And 

8.  Any  body  eleCtrified  either  negatively  or  pofx- 
tively,  will  attraCt  another  body  that  is  fuppofed  to  re¬ 
main  in  its  natural  ftate ,  or  uneleCtrified; — there  ap¬ 
pears,  indeed,  to  be  a  mutual  attraction  between  both : 
— But,  ftriCtly  fpeaking,  no  body  that  approaches  a- 
nother  which  is  eleCtrified,  remains  abfolutely  in  its 
natural  ftate,  or  uneleCtrified,  becaufe 

9.  cc  All  bodies  that  are  brought  within  the  in- 
6C  fluence  of  eleCtrified  bodies,  (whether  they  are  fo 
cc  by  having  more  or  lefs  than  their  natural  (hare  of  the 

eleCtric  fluid)  become  poflefied  of  a  contrary  elec- 

tricity.” 

10.  On  prefenting  the  wire,  which  communicates 
with  the  infide  of  a  coated  phial,  to  the  prime  conduc¬ 
tor,  the  infide  of  that  phial  will  be  eleCtrified  pofitively, 
and  the  matter  become  condenfed  on  the  infide  coating 
to  a  great  degree, — at  the  fame  time  that  the  outfide 
coating  will  become,  in  the  fame  degree,  negatively 

eleCtrified. - — On  the  contrary,  if  the  phial  be  held 

in  the  hand  by  the  wire,  and  the  external  coating  be- 
prefented  to  the  prime  conductor,  the  infide  of  that 
phial  will  become  eleCtrified  negatively ,  and  the  outfide 
pofitively . 

11.  Things  being  in  the  fituation  as  mentioned  in 
Ax.  4.  on  prefenting  the  phial  to  the  rubber  (or  to  a 
conductor  in  contaCt  with  it)  its  electricity  will  be  di- 
reCtly  reverfed — If  the  wire  be  held  to  the  rubber,  the 
infide  of  the  phial  will  be  eleCtrified  negatively ,  and  the 

outfide 
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on  tdde  p  oft  lively  \ — If"  the  outward  coating  be  prefented, 
the  infide  will  be  pofitive ,  and  the  outfide  negative . 

12.  Points,  or  pointed  bodies,  (as  the  fharp  end 
of  a  wire,  needle,  &c.)  have  a  peculiarly  powerful  ef¬ 
fect,  both  in  receiving  and  throwing  off  the  eleCtric  mat¬ 
ter  from  any  body  electrified. 

13.  A  globe,  cylinder,  or  tube  of  glafs  made  rough 
on  the  furface,  will  produce  a  negative  electricity,  if 
the  friCtion  be  made  with  a  fmooth  rubber ;  as  will 
likewife  a  cylinder  of  fealing-wax ,  or  of  fulphur^— con¬ 
trary  to  that  of  fmooth  glafs,  which  always  throws  out 
a  pofitive  or  plus  eleCtricity. 


SECT.  IV. 

A  Series  of  introductory  Experiments. 

ELECTRICITY  fee  ms  to  demand  a  more  prac¬ 
tical  attention ,  in  order  to  inveftigate  its  proper¬ 
ties  with  fatisfaCtion,  than  perhaps  any  other  fcience : 
Nor  is  it  eafy  to  convey  an  adequate  idea  of  its  furprif- 
ing  effeCts,  without  the  help  of  experiments .  If  a  per- 
fon  has  once  or  twice  feen  a  few  of  thefe,  and  atten¬ 
tively  obferved  the  mode  and  refult  of  each  operation, 
he  will  have  a  much  clearer  conception  of  electricity 
in  general,  and  the  ufe  of  the  various  apparatus,  than 
any  verbal  directions  can  convey ;  but  fuch  directions, 
when  the  machine  is  at  hand,  have  a  tendency  to  faci¬ 
litate  the  practice,  and  may  poffibly  bring  to  the  re¬ 
collection,  fome  appearances  which  might  have  been 
but  flightly  noticed,  though  neceffary  to  be  well  under¬ 
flood,  in  order  to  purfue  the  fcience  with  fuccefs. 

For  this  purpofe  I  have  endeavoured  to  feleCt  fuch 
experiments  as  are  not  only  entertaining,  but  illuflra- 
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tive  of  the  preceding  propofitions. — The  firft  that  na¬ 
turally  prefents  itfelf  is 

Drawing  .the  Electric  Spark. 

9 

Exp.  i.  This  is  performed  merely  by  prefenting  a 
knuckle  of  the  hand,  the  knob  of  a  difcharging  rod, 
or  any  other  non-eledric,  within  about  an  inch  of  the 
prime  condudor,  from  which  eledric  fparks,  in  the 
appearance  of  fire,  will  be  feen  to  dart,  attended  with 
fmall  explofions,  and  will  be  felt  by  the  hand  like  a 
flroke  given  with  the  end  of  a  fmall  wire. 

Exp.  2.  If  the  knob  of  the  difcharging  rod  be  appli¬ 
ed  near  the  end  of  the  conductor,  or  near  to  the  glafs 
Hand  that  fupports  it,  a  much  longer  fpark  may  be 
drawn,  than  from  the  middle  ;  and  it  will  be  feen  to 
form  feveral  curves  in  its  paiiage,  having  the  exact 
appearance  of  a  flafh  of  lightning. 

When  any  body,  in  its  natural  rtate  approaches  a- 
nother  that  is  electrified,  fas  in  the  above  experiments) 
the  condenfed  matter  in  the  electrified  body  repels  the 
natural  quantity  from  the  body  uneledriried,s — from 
the  furface  nearefl  in  contact,  to  its  remoter  parts,  by 
which  means  that  furface  becomes  electrified  negatively , 
or  in  a  ftate  proper  to  receive  a  fpark  from  the  body 
which  is  over- charged  with  the  matter,  till,  upon  a 
nearer  approach,  it  receives  from  the  other  all  the  com- 
prefs’d  fluid,  in  one  explofion,  which  is  inftantly  con¬ 
veyed  to  the  earth  through  the  perfon  who  drew  the 
fpark. 

I  apprehend  the  violence  of  this  attradion  to  pro¬ 
ceed  from  two  caufes, — the  repulflon  of  the  eledric 
particles  to  each  other,  and  their  attraction  to  the  par¬ 
ticles  of  matter.  The  denfe  fluid,  in  a  body  ftrongly 
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electrified,  mud  neceftarily  repel  that  which  is  more 
rare,  in  the  body  uneledfrified,  and  remove  it  to  a  dis¬ 
tance  adequate  to  the  elaftic  force  acquired  by  the  for¬ 
mer -9  by  which  means,  that  part  oi  the  uneleCtrified 
body  which  is  neared  to  the  other,  becomes  a  kind  of 
vacuum ,  as  attractive  of  the  particles  copdenfed  on  the 
electrified  body,  as  they  are  repulfive  of  themfelves. 

On  the  approach  of  a  body  in  its  natural  date  to 
one  that  is  cleCcrified  negatively ,  the  fame  effeCts  enfue 
as  in  the  former  cafe,  but  from  a  caufe  juft  the  reverie: 
The  furface  of  the  approaching  body  now  becomes 
eleCtrified  pofitively,  the  fluid  being  drawn  from  its  re¬ 
moter  parts,  towards  the  body  negatively  electrified  ; 
hence  there  will  be  a  drong  attraction  between  them, 
for  the  reafon  before- mentioned,  til!,  on  a  nearer  ap¬ 
proach,  a  fpark  proceeds  from  the  former  to  the  latter, 
which  redores  the  equilibrium  as  before. 

Hence  likewife  the  reafon  is  evident,  why  two  bo¬ 
dies  that  are  both  equally  electrified,  either  negatively 
or  pofitively,  will  never  receive  a  fpark  one  from  the  . 
other,  the  repulfion  being  equally  exerted  in  both. 

Exp.  3.  If  a  perfon  be  infulated,  by  branding  on  a 
board  with  glafs  fupporters,  and  prefents  his  knuckle 
to  the  electrified  conductor,  (the  motion  of  the  ma¬ 
chine  being  dopped  at  that  time)  he  will  take  only  part, 
though  the  greateft  part,  of  the  fluid  from  it;  the 
whole  charge  being  divided  between  them,  proporti- 
onably  to  their  quantity  of  furface,  and  both  the  per¬ 
fon  and  the  conductor  will  afterwards  give  a  finall 
fpark  to  another  body  prefen  ted. 

Exp.  4.  If  a  piece  of  metal,  or  a  conductor,  of  the 
fame  fize  as  tnat  which  is  eleCtrified,  be  infulated  and 
prefented  to  it,  the  eledtricity  will  be  equally  divided 
between  tnem,  and  both  of  them  will  afterwards  pro¬ 
duce  a  fpark  equally  drong. 

Exp* 
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Exp.  5.  The  larger  the  conductor  is,  the  greater 
will  be  the  quantity  of  matter  compreffed  on  it,  and  of 
eonfequence  the  ftronger  will  be  the  fpark  that  may  be 
taken  from  it :  Therefore,  if  a  perfon  handing  on  the 
board  before-mentioned,  holds  in  his  hand  a  wire  or 
chain  communicating  with  the  electrified  conductor, 
he  may  be  confidered  as  a  part  of  it,  and  a  much 
ftronger  fpark  may  be  drawn  from  him,  by  another  per* 
fon  on  the  Boor,  than  could  be  done  from  the  con¬ 
ductor  alone  j  and  both  will  be  equally  fenfible  of  the 
force  of  it. 

Exp.  6.  Let  the  perfon  handing  on  the  board,  hold 
in  his  hand  a  fpoon  with  a  little  brandy,  or  fpirit  of 
wine  in  it,  (fir  ft  warmed  over  a  fire)  and  another  per¬ 
fon  on  the  floor,  apply  his  knuckle,  or  the  end  of  a 
difeharging  rod,  quickly  towards  the  furface  of  it,  and 
it  will  inhantly  be  in  a  flame  :  the  fame  may  be  done, 
if  the  perfon  on  the  floor  holds  the  fpoon,— -the  fpirit 
may  then  be  fired  by  the  eledtrified  perfon. 

Exp.  7.  The  above  experiment  may  be  agreeably 
varied  in  the  following  manner;— The  electrified  per¬ 
fon  on  the  board  holding  the  fpirits,  as  before,  Jet  a 
perfon  handing  on  another  iniulated  board,  or  on  a 
cake  of  wax,  hold  in  his  hand  an  iron  poker,  one  end 
of  which  is  made  red  hot ;  he  may  then  apply  the  hoc 
end  to  the  fpirits,  and  even  immerge  it  in  them,  but 
they  will  not  take  fire  but,  if  he  puts  one  foot  on  the 
floor,  he  may  then  fee  the  fpirits  on  fire  with  either  the 
cold  end  or  the  hot,  provided  the  latter  be  not  worn  to 
too  fharp  a  point.  An  iron  rod,  with  a  knob  at  each 
end,  is  moh  proper  for  this  purpofe. 

The  reafon  why  the  fpirits  could  not  be  kindled  by 
the  perfon  when  infulated,  is  becaufe  the  eleCfnc  fluid 
cannot  efcape  through  him  to  the  earth,  he  is  therefore 
incapable  of  drawing  a  fpark  fuflidently  ftrong  to  in¬ 
flame  them  ;  and  hot  iron  immeried  in  fpirits,  will  fel- 
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dorn  or  never  fet  them  on  fire.  When  they  are  in- 
kindled  by  the  eledric  (park,  it  is  undoubtedly  efFe. di¬ 
ed  by  the  rapid  and  violent  addon  of  the  fluid,  in  its 
p adage  from  the  furface  of  the  fpirits,  through  the  in¬ 
flammable  vapour  arifing  from  it.  A  candle  that  is 
newly  blown  out,  may  alfo  be  rekindled  by  a  ftrong 
eledric  fpark,  (every  eledric  explofion  difplacing  a 
quantity  of  air  around  it) — but  this  may  be  perform’d 

much  eafier  by  a  breath  of  air  from  the  mouth. 

/ 

Exp.  8.  Take  an  iron  poker,  or  a  bar  of  any  metal., 
and.  make  it  red  hot  in  the  middle;  let  one  end  red  on 
the  prime  condudor,  while  the  other  is  fupported  by  a 
glafs  (land ;  in  thefe  circumflances  an  eledric  fpark 
may  be  drawn  from  any  part  of  the  poker,  from  the 
ignited  place  as  well  as  from  the  two  ends.  A  magnet 
may  alfo,  at  the  fame  time,  be  hung  to  the  poker,— 
k  will  attrad,  and  be  attraded  by  the  iron,  the  fame 
as  though  it  was  not  eledrified.  This  may  fhew  that 
magneiijm  is  not  affeded  by  electricity^  nor  eled ricity  by 
fire;  neither  does  it  appear  that  the  lail  is  any  way  con¬ 
cerned  in  |hefe  operations. 


SECT,  Y. 

.  * 

Of  Electrical  Attraction  and  Repulsion. 

Tdl ES E  appearances  have  been  fubjed  to  the  en¬ 
quiries  of  very  learned  and  ingenious  men.  W.e 
find  the  names  of  Boyle,  Hales,  Hawkesbee, 
Franklin,  Canton,  among  many  others,  of  our  own 
countrymen;  and  of  jEpinus,  Beccarja,  Nolle  t, 
Wilcke,  with  other  ingenious  foreigners,  to  whole 
laborious  refearches  and  fortunate  difeoveries  the  world 
will  ever  remain  indebted,  and  which  have  rendered 

their 
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their  names  illuftrious  in  the  annals  of  fcience.  Moll 
of  them  efpoufed  their  favourite  Theories,  which,  in 
fome  points,  widely  differed  from  each  other  ;  but  this 
was  one  reafon  that  the  progrefs  of  electricity,  when 
thofe  gentlemen  were  earnedly  engaged  in  examining 
and  correcting  each  other’s  hypothecs ,  appeared  to  be 
fo  rapid. 

The  electricians  in  England ,  France ,  Germany ,  and 
other  parts  of  Europe,  and  in  America,  imparted  their 
difeoveries  to  each  other  with  a  freedom  that  did  ho¬ 
nour  to  the  advocates  of  fcience.  Truth,  more  or 
lefs  clear,  is  generally  the  refult  of  a  liberal  enquiry. 
Accordingly  feveral  fads  were  difeovered  that  were 
truly  amazing,  and  which  afterwards  aftonifhed  the 
greateft  part  of  Europe,  where  they  were  exhibited  ; 
every  one  being  eager  to  behold  experiments  that  ap¬ 
peared  to  be  rather  a  kind  of  magic  than  the  refult  of 
philofophy. 

The  Electricians  themfelves  feemed  to  be  fome- 
what  puzzled  in  attempting  to  account  for  the  appear¬ 
ances  of  electrical  attraction  and  repulfion ; — ‘and  it  muff 
be  owned  that  they  have  not  here  been  quite  fo  fortu¬ 
nate  in  their  elucidations,  as  to  free  the  fubjed  entirely 
from  obfeurity :  In  fome  indances,  indeed,  demon- 
ftration  can  fcarccly  be  expeded,  and  where  we  can¬ 
not  be  admitted  to  abiolute  proof,  we  muff  be  fatished 
with  fuch  conclufions  as  appear  to  be  molt  rational 
and  confident. 

Of  all  the  opinions  that  have  been  hitherto  adopt* 
ed,  concerning  eledricity,  that  of  Dr.  Franklin,  be- 
before  recited,  appears  to  have  obtained  the  mod:  ge¬ 
neral  affent;  not  only  becaufe  it  is  acknowledged  to  be 
the  mod  probable,  but  becaufe  it  may  be  extended  to 
every  eledrical  phenomenon,  and  is  capable  of  halv¬ 
ing  every  appearance,  that  admits  of  folution,  in  a 
r  more 
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more  fatisfaCtory  manner  than  any  other:  So  that,  like 
the  Newtonian  Philosophy,  it  now  almofc  ceafes  to  be 
merely  an  hypothecs. 

Every  one  who  has  been  converfant  with  electricity, 
will  acknowledge  that  there  are  fome  appearances  in 
this  fpecies  of  attraction  and  repulfion,  which  are  not 
readily  and  precifely  to  be  accounted  for,  from  the 
po [hi lata  of  any  of  the  received  theories  of  electricity. 
But,  in  attempting  to  account  for  any  appearance,  it  is 
neceflary  that  fome  theory  fhould  be  kept  in  view,  or 
we  are  not  likely  to  draw  many  facisfaCtory  condu- 
iions :  And  it  is  certain,  that  thofe  inferences  have  hi¬ 
therto  been  liable  to  the  feweit  objections,  that  have 
been  drawn  from  the  principles  of  Dr.  Franklin. 

Exp.  i.  Take  ten  or  a  dozen  iniall  downy  feathers, 
and  tie  each  of  them  feparately  to  a  fine  linen  thread ; 
let  the  whole  be  then  tied  to  the  end  of  a  fmall  metal 
rod.  The  length  of  the  rod  is  of  no  confequence,— 
the  threads  may  be  about  an  inch  and  half  in  length. 
If  the  end  of  the  rod  be  inferted  into  the  prime  con¬ 
ductor,  upon  fctting  the  machine  in  motion,  the  fea¬ 
thers  will  immediately  expand,  and,  avoiding  each  o- 
ther,  will  Hand  at  the  greateft  poffible  distance.  The 
feathers  receiving  from  the  conductor  a  greater  quan¬ 
tity  of  the  electric  matter  than  is  natural  to  them,  their 
atmofpberes  (as  it  is  fometimes  called,  tho’  perhaps 
improperly)  repel  each  other. h  At  the  fame  time,  if 
the  hand,  or  any  other  non-eleCtric,  be  made  to  ap¬ 
proach  them,  they  will  all  be  ftrongly  attracted  to  it.1 
The  hand  being  in  its  natural  ftate,  or  rather,  ac¬ 
quiring  a  fmall  degree  ol  a  contrary  eleCtricity,  attracts, 
and  is  attracted  by  the  abounding  quantity  of  matter 
in  the  feathers. 

Exp.  2.  If  the  feathers  be  connected  to  a  conductor 
electrified  negatively ,  the  fame  appearances  will  enfue 
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as  in  the  foregoing  experiment.  The  feathers  will  ap¬ 
pear  to  be  repelled  from  each  other, k  and  attracted  by 
any  other  body. 

i 

We  cannot  fo  eafily  conceive  why  two  bodies  that 
are  negatively  eleCtrified  fhould  repel  each  other,  as  we 
can  when  they  are  electrified  pofitively.  It  is  fuppofed 
that,  c  when  two  or  more  bodies  are  exhaufted  of  their 

*  natural  fhare  of  electricity,  they  are  attracted  by  the 
c  denfer  fluid,  exifting  either  in  the  atmofphere  con- 
c  tiguous  to  them,  or  in  other  neighbouring  bodies ; 
c  which  occafions  them  (till  to  recede  from  one  another, 
c  as  much  as  when  they  were  overcharged.’  Others 
have  fuppofed  it  to  be  rather  owing  to  c  an  accumulation 
6  of  the  eleCtric  fluid  on  the  furfaces  of  the  bodies  ; 

*  which  accumulation  is  produced  by  the  attraction  of 
c  the  bodies,  and  the  difficulty  the  fluid  finds  in  en- 
4  tering  them.  This  difficulty  in  entering  is  fuppofed 
6  to  be  owing,  chiefly,  to  the  air  on  the  furface  of 
c  bodies,  which  is  probably  a  little  condenfed  there.’ 

Perhaps  the  apparent  repulfion  of  bodies  electrified 
either  negatively  or  pofitively ,  is  occafioned  rather  by 
the  attraction  of  other  bodies  furrounding  them,  and 
the  humidity  of  the  air,  than  by  the  repulfion  of  any 
eleCtric  atmofpheres  that  may  furround  the  eleCtrified 
bodies.  I  am  the  rather  of  this  opinion  from  the  fol¬ 
lowing  obfervations — When  the  feathers,  before- men¬ 
tioned,  are  placed  in  the  middle  of  a  large  eleCtrified 
furface,  fuch  as  a  board  three  feet  fquare,  their  repul¬ 
fion  of  each  other  will  appear  very  languid,  to  what 
it  will  if  they  are  placed  at  the  edge  of  the  board,  fo 
as  to  be  more  immediately  within  the  attraction  of  un- 
eleCtrified  bodies.  If  a  fingle  feather,  or  a  piece  of 
down,  be  placed  near  the  edge  of  the  board,  it  will 
immediately  fly  off  to  the  neareft  body  that  is  unelec¬ 
trified  ;  but,  if  placed  in  the  middle  of  the  board,  it 
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will  be  a  confiderable  time  before  it  will  move,  and 
fcarcely  fhew  any  figns  of  repulfion  till  another  body 
be  held  over  it,  the  feather  will  then  immediately  fly 
to  it. — When  the  bunch  of  feathers  is  fet  up  on  the 
board,  and  covered  with  a  large  glafs  recipient,  they 
will  hardly  be  repelled  at  all,  or,  if  they  are,  they  foon 
collapfe;  when  the  recipient  becomes  a  little  electrifi¬ 
ed,  a  fpark  taken  from  the  prime  conductor  will  make 
the  feathers  expand,  being  attracted  by  the  eleCtricity 
of  the  glafs. — If  an  air-pump  be  placed  on  the  electri¬ 
fied  board,  and  the  rod  of  feathers  fet  up  in  the  ex- 
haufted  recipient,  I  never  found  them  to  fhew  any 
figns  of  eleCtricity,  till  the  hand,  or  fome  other  body, 
approached  the  glafs,  they  would  then  be  attracted  to 
it.  The  effeCts  will  be  the  fame,  in  thele  experiments, 
whether  the  eleCtricity  be  pofitive  or  negative, 

Exp.  3.  The  feathers  being  expanded  with  either 
eleCtricity,  if  a  pointed  wire,  or  a  pin  be  prefented  to¬ 
wards  them,  it  immediately  makes  ' them  collapfe  and 
fhrink  together;  the  point  drawing  off  the  eleCtric 
matter,  they  become  uneleCtrified,  and  are  therefore 
fuddenly  attracted  by  the  eleCtricity  of  the  conductor. 
If  the  point  be  prefented  to  any  part  of  the  conductor, 
the  effeCt  will  be  nearly  the  fame. 

Exp.  4.  Let  the  pointed  wire,  inftead  of  being 
held  in  the  hand,  be  fixed  to  any  part  of  the  con¬ 
ductor,  with  the  point  outward;  upon  turning  the 
machine,  the  feathers  will  be  eleCtrified  but  very  feebly, 
rifing  gradually,  as  though  the  quantity  of  eleCtric 
matter  was  very  final!  ;  the  point  throwing  molt  of  it 
off  into  the  air.1  If  the  feathers  are  fixed  to  the  nega¬ 
tive  conductor,  the  effeCts  will  be  the  fame,  but  the 
caufe  reverfed. 

Exp.  5.  Let  two  veryffnall  balls  of  cork  be  faf- 
tened  to  the  ends  of  two  threads,  about  fix  inches  in 
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length.  If  thefe  be  held  in  the  hand  near  the  elcdri- 
fed  conductor,  they  will  be  ftrongly  attraded  to  it, 
and  repelled  from  each  other.  The  eledricity  of  the 
condudor  repelling  the  natural  quantity  from  tiie  balls, 
through  the  threads,  to  the  hand  that  holds  them,  they 
become  negatively  eledrified,  and  therefore  avoid  each 
other,  at  the  fame  time  that  they  are  attraded  by  the 
pofttive  eledricity  of  the  condudor.  But,  if  the  balls 
are  held  towards  a  condudor  negatively  eledrihed,  they 
will  diverge  with  pojitive  eledricity,  this  being  drawn 
from  the  hand,  through  the  threads,  to  the  balls. 

Exp.  6.  Let  a  circle  or  hoop  be  made  of  thick 
brafs  wire,  12  or  14  Inches  diameter,  to  which  tie  6 
or  8  fine  threads,  at  equal  diffances  from  each  other. 
Let  the  fame  number  of  threads  be  fattened  to  another 
fmaller  hoop,  of  a  ttze  juft  fitting  the  prime  conduc¬ 
tor,  fo  as  to  go  on  the  end  of  it.  The  threads  are  all 
to  be  of  an  equal  length,  and  of  luch  a  length  as, 
when  the  fmaller  hoop  is  placed  in  the  centre  of  the 
larger,  and  the  threads  from  each  extended  toward  one 
another,  their  ends  may  reach  each  other  within  a 
quarter  of  an  inch,  forming  lb  many  diameters  to  the 
hoop,  like  the  fpokes  of  a  wheel.— Put  the  fmall  hoop 
on  the  end  of  the  condudor,  and,  when  the  machine 
is  in  motion,  the  threads  will  all  be  extended  in  right 
lines.  If  the  larger  hoop  be  then  vertically  fixed  on 
a  glafs  ftand  (with  a  chain  hanging  from  it  to  the  ta¬ 
ble)  fo  as  to  form  a  circumference  to  the  other,  the 
'  threads  on  both  will  be  attraded,  and  the  ends  point 
to,  and  nearly  meet  each  other. 

This  experiment  has  been  admired  as  curious,  but 
is  readily  accounted  for,  on  the  theory  of  Dr.  Frank¬ 
lin. — Idle  threads  on  either  hoop  become  pofteffed  of 
an  eledricity  contrary  to  each  other;  thole  on  the  fmall 
hoop  have  a  redundancy  m  of  the  eledric  matter,  and 

thofe 

m  dhe  pofitivt  eledricity  is  always  fuppofed  to  be  made  ufc 
of,  unlefs  the  contrary  is  mentioned. 
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thofeon  the  larger  a  deficiency-*  they  are,  confequently, 
fhrongly  alt  ratted  to  each  other.  The  eleCtric  matter 
flies  off  from  the  threads  of  the  fmajihoop,  is  received 
by  thofe  on  the  larger,  from  which  it  is  conveyed, 
thro’  the  chain,  down  to  the  table,  &c.  if  the  chain 
be  taken  away,  the  larger  hoop  will  be  infulated — the 
threads  on  it  will  firft  be  attracted  as  before,  to  thole 
on  the  fmaller,  till  becoming  charged  with  a  pofitive 
electricity,  they  will  immediately  be  repelled,  and  avoid 
the  others:  Thus  they  may  be  made  to  attract  or  repel, 
at  pleafure,  by  touching  the  large  hoop  with  a  non¬ 
electric.-— This  is  an  entertaining  experiment,  but  re¬ 
quires  fome  degree  of  attention  to  make  it  iucceed  pro¬ 
perly  the  following  is  on  the  fame  principle,  and 
is  more  eafily  managed. 

Exp.  7.  Let  a  Angle  thread  be  fuipended  from  the 
prime  conductor,  five  or  fix  inches  long,  under  which 
let  another  thread,  of  the  fame  length,  be  fattened  to 
any  thing  on  the  table,  io  that  the  end  of  it,  when  ex¬ 
tended,  may  nearly  touch  the  end  of  the  thread  from 
the  conductor.  Upon  turning  the  machine,  the  two 
threads  will  be  attracted,  and  point  to  each  other,  as 
in  the  laft  experiment.  If  any  non  eleCtric  (as  the 
round  knob  of  a  difeharging  rod)  be  made  to  approach 
the  ends  of  the  threads,  when  fo  attracted,  'it  will  re¬ 
pel  the  lower  thread,  and  attract  that  which  is  con¬ 
nected  with  the  conductor. 

The  end  of  the  difeharging;  rod  being;  electrified  ne- 
gatively  by  the  upper  thread,  immediately  attraCts  it, 
and,  for  the  fame  reafon,  repels  the  lower  thread, 
which  is  like  wife  in  a  negative  ftate.  But,  if  the  end 
of  the  rod  be  brought  to  the  lower  part  of  the  under- 
moil'  thread,  fo  as  to  be  out  of  the  influence ,  or  atmof- 
phere  of  the  upper  one,  the  under  thread  will  be  im¬ 
mediately  attracted  by  the  rod. 

We  may  have  an  agreeable  proof  of  this  negative 
ftate  of  the  lower  thread  in  the  following  manner,— 

Take 
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Take  a  final!  coated  phial,  with  a  thick  wire,  com¬ 
municating  with  the  in  fide,  fattened  by  a  cork,  in  the 
neck  of  the  phial*,  electrify  the  infide  of  it  negatively  *,a 
if  the  wire  of  the  phial  be  then  brought  near  the  ends 
of  the  threads,  we  fhall  find  the  effects  to  be  the  fame 
as  when  the  difcharging  rod  was  applied, — the  upper 
thread  will  be  attracted,  and  the  lower  one  repelled. 
But,  if  the  phial  be  electrified  pofitively  on  the  infide, 
and  the  wire  brought  to  the  threads  as  before,  the  ap¬ 
pearances  will  now  be  direCtiy  contrary — the  upper 
thread  will  be  repelled,  and  the  under  one  attracted. 


Exp.  8.  Let  a  difcharging  rod  with  a  brafs  knoh 


at  each  end,  be  fixed  upon  a  giafs  (land,  or  fome  other 
eleCtric,  and  one  of  the  knobs  be  placed  within  an 
inch  and  a  half  of  the  prime  conductor,  the  other,  at 
the  fartheft  pofiible  difiance  from  it:  That  end  of  the 
rod  near  the  conductor  will  then  be  within  the  influ¬ 
ence  of  its  electricity,  whereby  the  electric  matter  na¬ 
tural  to  the  rod,  wi il  be  repelled  to  th^^^^en^,-j^ic>^ 
that  one  end  will  be  electrified  negatively,  ana  pofitively , 


In  order  to  prove  this,  Take  the  fmall  coated  phial, 
and,  on  the  wire  that  communicates  with  the  infide, 
fix  a  fmall  downy  feather.  Charge  the  phial  pofitive¬ 
ly  on  the  infide :  The  fibres  of  the  feather  will  then 
expand,  and  be  attracted  or  repelled  according  to  the 
quality  of  the  electricity  that  it  approaches. p  Hold¬ 
ing  the  phial  by  the  coating,  prefent  the  feather  to 
any  part  of  the  prime  conductor,  and  it  will  be  re¬ 
pelled  ;  if  the  feather  be  prefented  to  that  knob  of  the 
rod  which  is  neareft  to  the  conductor,  it  will  be  at¬ 
tracted  to  it;  but,  if  it  be  brought  to  the  other  knob, 
it  will  be  again  repelled,  as  at  the  conductor,  but  not 
fo  firongly,  becaufe  the  electricity  of  the  rod  is  not  fo 
ftrong.  Change  the  eleCtricity  of  the  phial,  and  all  the 
appearances  will  be  changed  *,  If  it  be  electrified  nega¬ 
tively  on  the  infide,  the  prime  conductor  will  attraCl 
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the  feather,  as  will  likewife  the  knob  of  the  rod  that  is  1 
remote  from  it,  but  the  knoo  near  the  conductor  will 
be  found  to  repel  the  feather.  This,  and  the  preced- 
tng  experiment,  leem  to  be  pretty  clear  proofs  of  the 
9th  axiom,  which  was  a  difcovery  firft  made,  I  be¬ 
lieve,  by  the  late  ingenious  Mr.  Canton,  and  after¬ 
wards  illuftrated  in  a  variety  of  experiments  by  Dr. 
Franklin,  Mr.  Wilcke,  /Epinus,  and  others;  on 
which  principle  many  appearances  of  eledrical  attrac¬ 
tion  and  repulfion  are  eafily  accounted  for,  which 
would  otherwife  be  enveloped  in  obfcurity. 

F.xp.  9  When  any  fubftance  is  once  eledrified 
and  thoro’ly  infulated  by  good  electrics,  that  fubftance 
will  not  readily  part  with  the  eledricity  it  has  received 
till  it  has  touched  fome  other  body  that  is  uneledrified! 
For  this  reafon,  if  a  light  piece  of  cotton,  or  a  downy 
, eather  be  brought  near  an  excited  glafs  tube,  it  will 
nrlt  be  attracted  to  it,  till  it  be  replete  with  the  elec¬ 
tric  matter  of  the  tube  ;  being  then  electrified  pofitive- 
ly,  it  will  recede  from  the  tube,  and  be  driven  into 
the  air  (where  it  may  be  faid  to  be  infulated,  the  air 
when  free  from  moifture,  being  a  very  perfed  electric  l 
A  perfon  with  the  excited  tube  in  his  hand,  may  drive 
the  feather  about  in  what  direction,  of  to  what  place 
ne  pleafes,  for  it  will  ftill  fly  from  the  approaching 
tube,  till  it  has  loft  all  its  redundant  eledricity  ;  or  two 
perfons  with  each  of  them  a  tube,  may  drive  it  from 
one  another  like  a  fnutdecock.  This  experiment,  if 
tnere  be  a  little  dexterity  in  the  management  of  it 
proves  very  amufing,  and  indeed,  would  appear  very 
aftomfhing,  but  that  the  effeds  are  always"  ‘the  fame 
and  the  cauie  lufliciently  apprehended. 

Exp.  10.  The  ftrong  tendency  of  eledrified  bodies 
to  avoid  each  other,  and  to  attrad  bodies  uneledrified, 
is  the  immediate  caufe  of  all  the  diverfity  of  appear¬ 
ances  that  we  fee  in  the  various  experiments  of  eledri- 
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cai  attraction  and  repuifion; — This  may  be  frmply  re- 
prefented  in  the  following  manner — Take  a  fmalbcork 
ball,  a  piece  of  cotton,  or  any  other  light  body,  and 
tie  it  to  the  end  of  a  filk  line*,  fufpend  it  about  two 
inches  from  the  fide  of  the  prime  conductor,  and  hold 
the  palm  of  the  hand  at  the  fame  diltance  from  it,  fo 
that  it  may  hang  in  the  middle,  between  the  hand  and 
the  conductor :  If  the  machine  be  then  worked,  the 
ball  will  be  attracted  to  the  conductor,  and,  being 
immediately  loaded  with  the  electric  matter,  will  as 
foon  be  repelled  from  it,  or  attracted  by  the  hand, 
which,  receiving;  from  it  its  fmall  quantity  of  eleCtri- 
city,  it  will  then  be  attracted  and  repelled  between  the 
hand  and  the  conductor  with  furprifing  rapidity. 

Exp.  ii.  The  ringing  of  electrical  bells  is  explained 
on  the  fame  principle. — -Three  fmall  bells  being  hung 
to  a  rod  of  metal,  about  an  inch  difbant  from  each 
other,  the  two  at  the  ends  by  a  brafs  chain,  the  mid¬ 
dle  one  by  filk — between  each  bell,  a  very  fmall  piece 
of  metal,  fufpended  allb  by  filk,  as  clappers.  Thefe 
being  hung  to  the  conductor,  the  clappers  will  (trike 
the  bells  very  forcibly.  The  two  outward  bells,  be¬ 
ing  fufpended  by  chains,  become  eleCtrified,  and  at¬ 
tract  the  clappers,  thefe,  receiving  the  electric  matter^ 
are  immediately  repelled  from  them,  and  attracted  by 
the  middle  bell,  whereon  they  difeharge  their  electri¬ 
city,  which  is  conducted  off  to  the  ground,  by  means 
of  a  chain  fixed  to  the  bottom  of  that  bell. 

Exp.  12.  Let  a  plate  of  metal,  fix  or  feven  inches 
diameter,  be  fufpended  by  wires,  or  chains,  from  the 
prime  conductor — another  plate,  nearly  the  fame  fize, 
placed  about  four  inches  below  it,  upon  any  conduct¬ 
ing  fubftance. —  If  feathers,  pieces  of  paper,  or  any  o- 
ther  light  fubftances,  are  put  on  the  under  plate,  they 
will  be  attracted  and  repelled  from  one  plate  to  the  o* 
ther  with  prodigious  fvviftnefs.  A  piece  of  thin  paper 
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(or  rather  a  bit  of  leaf  gold)  cut  in  the  form  of  an  a- 
cute  angle,  or  fliarp  at  one  end,  and  wide  at  the  other, 
will  frequently  be  fufpended,  for  a  confiderable  time, 
between  the  two  plates,  without  touching  either. 

A  great  variety  of  other  entertaining  experiments 
may  be  performed  by  electrical  attraction  and  repul- 
iion,  which,  with  a  little  invention,  the  young  elec¬ 
trician  may  adapt  to  his  own  purpofe  or  fancy  ;  every 
variation,  in  thefe  experiments,  not  only  facilitates  the 
practical  part,  but  has  alfo  a  tendency  to  render  the 
theory  more  perfpicuous. 


S  E  C  T.  VI. 

Experiments  made  by  the  Blaft  ijfuing  from  the  Points  of 

Electrified  Bodies. 

FROM  the  fliarp  edges  or  points  of  bodies  elec¬ 
trified  either  positively  or  negatively,  there  is  al¬ 
ways  a  fenfible  wind,  occafioned,  perhaps,  by  the  pre¬ 
cipitate  retreat  of  the  ele&rified  particles  of  air  near 
thofe  points,  where  the  eleClric  matter  is  greatly  con- 
denfed,  both  in  its  entrance  and  exit  from  them. 

It  is  fomewhat  remarkable  that  this  current  of  air  is 
the  fame,  whether  the  point  be  imbibing  or  throwing 
off  the  eleClric  fluid.  If  a  fliarp-pointed  wire  be  pro¬ 
jected  from  a  conduClor,  either  pofitively  or  nega-* 
lively  eleClrified,  it  will  fometimes  blow  a  blaft  fuffi- 
cient  to  extinguifh  a  candle  held  before  it,  and  equally 
ftrong  from  either  eleClricity:  Or,  if  the  point  be  held 
in  the  hand,  and  prefented  to  the  conduClor,  it  blows 
nearly  the  fame if  it  be  held  oppofite  to  another 
point  on  the  conduClor,  they  will  both  blow  again  ft 
each  other,  but  the  point  in  the  hand  mot  fo  ftrongly 
as  that  of  the  conduClor. 
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To  a  perfon  poffeffed  of  a  little  ingenuity,  or  a  turn 
for  mechanics,  it  needs  only  be  intimated,  that  there 
is  a  blafb  or  current  of  air  ififuing  from  the  points  of 
wires,  turned  in  any  direction,  and  he  will  immedi¬ 
ately  perceive  how  great  a  variety  of  appearances  and 
movements  may  be  effected  by  means  of  this  primum 
mobile:  He  will  very  foon  find  himfelf  able  to  apply 
it  to  the  purpofe  of  turning  fmall  paper  vanes,  made 
in  diverfe  forms,  and  to  make  thefe  communicate  mo¬ 
tion  to  a  variety  of  engines  in  miniature,  &c. — but  to 
be  explicit  in  thefe  effcCts  of  electricity,  would  be  de¬ 
viating  too  much  from  my  prefent  defign,  which  is 
rather  to  promote  its  utility  than  its  divertifement. 

The  ingenious  Mr.  James  Ferguson,  whofe  in¬ 
vention  is  Seldom  at  a  lofs  in  blending  agreeable  enter¬ 
tainment  with  philofophy,  has  invented  and  made  a 
variety  of  little  curious  machines  of  this  kind,  whofe 
movements  are  effected  by  the  blafb  of  air  from  elec¬ 
trified  points.  I  mull  refer  the  reader  to  his  book  en¬ 
titled,  An  Introduction  to  Electricity  for  a  particular  de¬ 
scription  of  his  electrical  orreries ,  clocks,  water-mills , 
pumps ,  &c.  which  will  afford  much  entertainment  to 
thofe  who  can  relifh  innocent  domeftic  amufement. 
The  Science  of  electricity,  as  well  as  many  others,  is 
undoubtedly  indebted  to  this  gentleman-,  for,  to  ren¬ 
der  any  Science  familiar  and  agreeable,  is  to  render  it 
prevalent,  and  the  more  it  prevails  in  practice,  the 
more  likely  it  is  to  produce  ufeful  difeoveries. 

I  shall  therefore  juft  mention  one  or  two  experi¬ 
ments,  which  the  electrician  may  vary  and  improve  at 

his  leifure. - -When  any  points  are  electrified,  fo 

as  to  emit  a  ftrong  blaft,  the  re-aCtion  of  die  air  forces 
them  backward,  or  gives  them  a  tendency  to  move  in 
a  contrary  direction ;  fo  that  if  a  fmall  wire  be  bent 
at  the  ends,  and  each  point  be  made  to  have  a  direc¬ 
tion  oppofite  to  the  other,  and  then  nicely  poifed  on 

the 
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the  point  of  another  wire,  on  which  it  may  freely  torn, 
as  a  centre,  when  thefe  wires  are  fet  up  on  the  elec¬ 
trified  conductor,  the  bent  wire  will  be  found  to  turn 
round  like  the  fly  of  a  jack — the  points  will  alfo  be  il¬ 
luminated,  and,  in  the  dark,  will  appear  like  a  circle 
of  fire. 

When  I  firft  faw  this  experiment,  I  was  rather  at  a 
lofs  to  determine  whether  the  turning  of  the  wire  was 
effected  merely  by  eleCtricity,  or  by  the  re-aCtion  of 
the  air  on  the  points  •,  I  therefore  eleCtrified  the  wire 
negatively ,  fuppofing  that,  if  eleCtricity  was  the  caufe 
of  it,  as  the  fluid  was  now  entering  the  points,  the 
wire  would  either  turn  the  contrary  way,  or  elfe  not 
turn  at  all ;  but,  finding  it  turned  juft  the  fame  as  it 
did  before,  I  concluded  it  to  be  folely  owing  to  the 
refiftance  of  the  air ;  but,  in  order  to  be  farther  fatif- 
fied,  I  fattened  two  fmall  glafs  eolipiles  to  the  ends  of 
a  light  rod  of  wood,  their  orifices,  which  terminated 
in  a  capillary  tube,  in  oppofite  directions  to  each  other: 
Under  the  eolipiles  were  fixed  two  fmall  lamps,  and 
the  whole  fufpended  by  a  thread  in  the  centre.  When 
the  lamps  were  lighted,  and  the  eolipiles  fufficiently 
heated  to  emit  a  current  of  air,  the  apparatus  began 
to  be  in  motion,  and  foon  afterwards  turned  round 
pretty  fwiftly. 

I  electrified  the  wire  fly  in  the  exhaufted  receiver 
of  an  air-pump,  but  found  it  would  not  turn  at  all— 
and  but  very  flowly,  if  covered  with  the  receiver,  with¬ 
out  exhaufting,  unlefs  the  hand  was  made  to  touch  the 
glafs ;  it  might  then  be  made  to  turn  by  the  electric 
attraction,  in  any  direction,  either  with  the  points 
foremoft  or  the  contrary.  But  this  operation,  if  it  be 
continued  for  any  time,  will  charge  the  glafs  recipient 
very  ftrongly  with  the  eleCtric  matter,  and,  if  the 
hand  be  put  into  it,  while  the  other  is  oppofite  to  it  on 
the  outfide  of  the  glafs,  an  explofion  will  frequently 
be  produced,  and  the  perfon  receive  a  fmart  fhock, 
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If  the  wires  are  infulatcd,  and  placed  near  an  elec¬ 
trified  body,  or  even  held  in  the  hand,  they  will  turn 
round  very  fwiftly,  but  if  they  are  placed  near  a  glafs 
cylinder  in  motion,  they  will  be  turned  with  fo  great 
rapidity  as  entirely  to  difappear,  except  in  the  dark, 
when  a  beautiful  luminous  ring  will  be  vifible. 

If  fmall  boats  are  made  of  cork  or  light  wood,  and 
floated  on  eledlrified  water,  they  may  be  attracted  and 
made  to  fvvim  in  any  direction,  by  applying  a  finger 
towards  them ;  a  fine  needle  ftuck  into  the  end  of  the 
boats,  in  the  manner  of  a  bowfprit,  will  caufe  them 
to  be  repelled  from  the  hand,  held  over  it,  and  they 
may  be  fleered  by  it,  ftern  foremoft,  to  what  point  of 
the  compafs  you  pleafe.  The  boats  might  have  the 
addition  of  fails  to  them,  and  might  then  be  made  to 
fail  very  brifkly  before  an  eledtrical  gale,  from  the 
point  of  a  wire  held  in  the  hand. 

The  operator  in  thefe  tricks,  would  certainly  be 
looked  upon  as  a  magician,  if  the  eledlrical  machine 
was  kept  out  of  fight :  But  a  flill  more  flriking  ap¬ 
pearance,  would  be  a  number  of  thefe  boats,  with 
each  of  them  a  twirling  wire  fly,  about  an  inch  in 
length,  fixt  to  the  top  of  the  rnafl  *,  the  hand  held 
over  them,  would  fet  them  all  in  motion,  which,  in 
the  dark  would  appear  as  fo  many  rings  of  fire,  mov¬ 
ing  in  various  courfes,  and  following  the  hand  in  any 
diredfion. 

When  a  few  young  perfons  have  nothing  elfe  to  do, 
they  might  very  innocently  amufe  themfelves  by  mak¬ 
ing  a  reprefentation  of  a  kind  of  fea- engagement  be¬ 
tween  thefe  boats — fuppofing  each  of  them  to  be  large 
enough  to  hold  a  fmall  coated  phial  without  finking  j 
thefe  phials  may  be  charged,  fome  of  them  pofitively 
on  the  infide,  others  negatively  ^  they  may  then  be 
placed  at  the  bow  of  the  boat,  with  the  wire  (which 
fhould  have  a  very  fmall  brafs  ball  at  the  end  of  it) 

and 
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and  the  uncoated  part  of  the  phial,  projecting  over;  a 
fmall  brafs  chain  Ihould  be  made  to  touch  the  outward 
coating  of  the  phial,  and  the  other  end  brought  over 
the  item  of  the  boat,  and  hang  fo  as  to  touch  the  wa¬ 
ter.  The  boats  being  then  put  into  a  trough  of  wa¬ 
ter,  and  the  phials  pretty  highly  charged,  they  will 
foon  be  in  motion;  thofe  that  are  eleClrified  alike,  will 
repel  each  other,  and  thofe  pofieffed  of  a  contrary  e- 
ledricity  will  be  attraded,  till  the  balls  of  the  two 
phials  approach  pretty  near  together,  they  will  then 
difcharge  their  contents  with  a  loud  explofion,  and  the 
boats  afterwards  iheer  off  from  each  other. 


SECT.  VII. 

'■  •'  ...  ■'  v  (.  .  J  d 

Of  Charging  Coated  Glass. 

WE  are  now  to  confider  the  eledric  fluid  in  a 
date  of  compreflion,  in  which  it  will  appear  to 
be  a  much  more  formidable  agent,  than  in  the  pre¬ 
ceding  experiments. 

It  is  well  known  that  air ,  when  condenfed,  will  a<5t 
with  a  prodigious  force.  Upon  turning  the  flop-cock 
of  the  veffd  that  contains  it,  it  will  ruih  out  with  a 
violence  proportionable  to  the  degree  in  which  it  was 
compreffed.  This  force  would  be  greatly  increaled  if, 
(inftead  of  the  air  difcharging  itfelr  into  the  common 
atmofphere)  upon  turning  the  flop^-cock,  it  was  made 
to  pafs  into  a  vacuum ,  or  another  veffel  out  of  which 
the  air  had  been  exhaufted.  The  air  is  fuppofed  to  ac¬ 
quire  this Tpring,  from  the  repulfive  power  of  its  par¬ 
ticles,  each  repelling,  or  endeavouring  to  recede  from 
the  other ;  fo  that  the  more  they  are  compreffed,  or 
forced  defer  together,  the  greater  will  be  their  refiftive 
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force.  The  eleCtric  fluid  is  of  a  nature  flill  more  elaf- 
tic  than  the  air,  and  its  particles  more  ftrongly  repul- 
five  of  each  other;  for  which  reafon,  if  a  quantity  of 
it  be  condenfed  on  one  fide  of  a  pane  of  glals,  and,  at 
the  fame  time,  the  other  fide  be  equally  exhaufted,  the 
efforts  made  by  it  to  reftore  the  equilibrium  muff  be 
very  confiderable. 

We  may  purfue  the  parallel,  by  fuppofing  the  ex- 
piofion  of  a  charged  glafs  phial  (which  is  made  by 
forming  a  communication  from  one  fide  to  the  other, 
by  means  of  conducing  fubftances)  to  be  fimilar  to  the 
turning  of  the  flop-cock  which  feparates  the  condenfed 
air  from  the  vacuum, — the  effeCts  of  either,  will  be  a 
rapid  tranfition  of  the  fluids  to  their  natural  fituation. 

Neither  the  form  nor  fize  of  the  glafs  is  of  any 
confequence,  with  refpeCt  to  its  becoming  charged  with 
the  eleCtric  matter.  A  pane  of  common  window- 
glafs,  with  either  leaf-gold,  tinfoil,  or  any  other  non- 
eleCtric  fubftance,  placed  in  contact  with  both  its  fides, 
is  capable  of  being  charged  as  well  as  a  glafs  phial,  or 
jar,  provided  a  margin  of  the  bare  glafs,  at  leaft  an 
inch  in  breadth,  be  left  all  round  it.  Other  eleCtric 
fubffances,  different  from  glafs,  are  alfo  capable  of 
becoming  charged,  as  a  plate  of  fealing-wax,  fulphur , 
baked  wood ,  and  even  the  air,  acting  as  other  eleCtrics, 
will  keep  afunder,  for  fome  confiderable  time,  the 
plus  electricity  from  the  minus. 

In  order  to  charge  a  pane  of  coated  glafs,  or  a  phial, 
we  conneCt  one  fide  of  it,  by  means  of  conducting 
fubftances,  to  the  prime  conductor,  while  the  other 
fide  is  connected  with  the  earth.  The  eleCtric  matter 
then  palling  from  the  conductor  to  the  infide  of  the 
glafs,  (fuppofing  it  to  be  a  phial)  eleCtrifies  that  fide 
pofitively,  and,  at  the  fame  time  repels  an  equal  quan¬ 
tity  of  the  fluid  from  the  outfide  of  the  glafs,  which  is 
driven  back  to  the  earth  ;  by  this  means,  one  fide  of 
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the  glafs  becomes  exhaufted,  and  the  other  redundant, 
or,  in  other  words,  one  fide  is  eleCtrified  negatively , 
and  the  other  pojitively. 

A  phial  will  remain  in  this  fituation,  when  fet  up¬ 
on  defines,  for  12  or  24  hours,  or  perhaps,  much 
longer,  if  the  air  be  drv,  and  no  conducting  fubftance 
approaches  it ;  but,  if  one  end  of  a  difeharging  rod 
be  apply’d,  firft  to  the  outfide  of  the  phial,  and  the 
other  end  brought  to  the  wire  that  communicates  with 
the  in  fide,  a  ftrong  explofion  will  immediately  enfue, 
and  the  glafs  be  iniiantly  reftored  to  its  natural  Hate. 
The  perfon  who  makes  the  explofion  in  this  manner, 
will  not  be  affected,  or  in  any  meafure  fenfible  of  the 
difagreeable  fenfation  ufually  termed  a  J hock ,  as  the 
matter  all  paffes  through  the  difeharging  rod ;  but,  if 
he  applies  the  rod  to  the  wire,  or  any  part  of  the  con¬ 
ductor  in  contafl  with  it,  before  he  touches  the  out¬ 
fide  of  the  phial,  he  will  receive  a  great  part  of  its  con¬ 
tents  through  him,  and  feel  a  fharp,  pricking  pain, 
as  though  he  was  cut  with'  a  keen  inftrument,  and  the 
phial  will  Hill  remain  partly  charged.  If  the  difeharg¬ 
ing  rod,  or  the  hand,  be  brought  to  the  wire  of  the 
phial,  while  the  other  hand  touches  the  outward  coat¬ 
ing,  all  the  matter  will  pafs  through  the  perfon's  arms 
and  bread,  and  he  will  be  fenfible  of  a  fmart  fhock. 
A  chain  being  fixed  to  the  outward  coating  of  the 
phial,  and  the  other  end  of  it  made  to  touch  the  floor, 
a  perfon  fetting  his  foot  on  this  chain,  and  then  ap¬ 
plying  his  hand  to  the  conductor,  he  would  be  fenfible 
of  the  fhock  both  in  his  hand  and  foot,  and,  if  it  be 
a  very  large  phial,  all  over  his  body;  the  fluid  paffing 
entirely  through  him,  from  the  conductor,  up  the 
chain,  to  the  outfide  of  the  phial. 

If  a  charged  phial  be  fet  upon  eleCtric  fubftances,  it 
may  be  taken  hold  of,  without  danger,  either  by  the 
coating  or  the  wire;  no  more  than  afrnall  fpark  will 
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iflfue  from  one  or  the  other;  in  this  manner,  by  alter* 
nately  touching  the  wire  and  outride,  it  may  be  totally 
difcharged  without  any  explofion. 

In  the  difcharge  of  a  phial,  the  cledtric  matter  is  al¬ 
ways  found  to  pafs  through  the  bed  conductors,  more 
readily  than  through  conduftors  that  are  lefs  perfe&q 
though  the  circuit,  in  the  former  cafe,  may  be  much 
longer.  It  will  go  through  a  hundred  yards  of  wire, 
or  chain,  rather  than  through  half  as  many  inches  of 
wetted  packthread,  (fuppofing  the  difcharge  to  be  made 
through  both  at  the  lame  time,)  a  fmall  quantity  of 
the  fluid,  however,  would  be  found  to  pals  through 
the  packthread. 

If  the  difcharge  be  made  through  conductors  equally 
perfect,  but  of  unequal  lengths,  the  greateft  part  of 
the  fluid  will  pafs  through  the  fliorteft ;  as,  fuppofing 
the  explofion  to  be  made  through  two  different  cir¬ 
cuits,  one  of  them  formed  by  two  perfons,  joining 
hands,  the  other  by  a  perfon  flngly — they  would  all 
feel  the  tranfition  of  the  fluid,  but  the  two,  not  fo 
violent  as  the  Angle  perfon. 

If  a  circuit  be  formed  by  any  number  of  perfons 
joining  hands,  on  the  difcharge  of  the  phial  they  will 
be  all  fhocked  with  equal  violence,  and  at  the  fame 
inftant  of  time ;  but  the  violence  of  the  flhock  to  each 
perfon,  will  not  be  fo  great,  fuppofing  them  to  be 
twenty  or  more  in  number,  as  it  would  if  there  were 
only  three  or  four. 

Exp.  i.  Take  a  fmall  coated  phial,  with  a  hook 
to  the  wire  that  communicates  with  the  inflde,  and 
fufpend  it  on  fome  part  of  the  prime  conductor,  (for 
which  purpofe,  and  for  feveral  others,  it  is  convenient 
that  the  conductor  be  furnifhed  with  fome  brafs  rings) 
though  the  machine  may  a 6b  very  ftrongly,  yet  the 
phial,  in  this  fituation,  cannot  be  charged  ;  the  reafon 
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of  which  is,  becaufe  little  or  none  of  the  eledric  matter 
can  efcape  from  the  outward  coating,  and  therefore 
no  more  can  be  thrown  into  the  infide  than  that  which 
is  equally  condenfed  on  the  condudor.  But  the  out- 
fide  of  the  phial  will  be  found  to  be  electrified,  and 
will  yield  a  fpark  to  any  non-eledric  that  approaches 
it ;  if  fparks  are  repeatedly  drawn  from  it,  the  phial 
w,Il  become  charged;  as  much  of  the  eledric  matter’ 
as  is  taken  from  the  coating,  fo  much  will  be  com- 
prened  on  the  infide,  till  the  phial  is  fully  charged. 


If  a  fharp-pomted  wire  be  fixed  on,  and  made  to 
pi oject  from  the  coating,  it  will  carry  off  the  fluid 
iom  it,  and  the  phial  will  become  charged;  or,  if  a 
pomt  be  held  at  the  difiance  of  three  or  four  inches 
irom  me  phial  it  will  likewife  charge,  the  point,  in 
t-H;s  Caic,  imbibing  the  fluid  from  it. 


4s.  t"e  P‘1!:d  cannot  become  charged,  unlefs  the 

wf  conveyed  fr°m  one  fide  by  means  of 
.  ndu&lng  iubftances,  at  the  fame  time  that  the  other 
is  receiving  an  equal  quantity,  fo  likewife  it  cannot  be 
made  to  explode,  but  by  means  of  metallic,  or  fome 
other  good  condudors,  forming  a  channel  conveyance 

L°fJ\0ne  fiideit0  °ther;  for’  as  thefluid  cannot 
pals  through  the  glafs,s  on  account  of  its  being  a  non- 

conductor,  one  fide  muft  therefore  remain  exhaufted, 

m  the  fame  proportion  as  the  other  fide  is  redundant 

notwithftanding  the  power  of  attradion  between  them 

-S  io  very  great,  and  having  no  other  harrier,  to  l'epa- 

^  rate 


.  "  Ir  has  been  objcaed  that;  if  the  glafs  be  fupoofed  to  be 

coSiW  th  l°  thC  there  arifes  ^‘difficulty  in 

S  f  ie  ™anner  which  it  exerts  its  attraftive  and  re¬ 
ceive^  hi  o' he"S  Ugh  *£*  8Ufs’  This  imPenrnaWxty,  if  we  con¬ 

ceive  It  to  be  no  more  than  a  ref /lance  of  the  fluid’s  uaffav- 

aot  peculiar  to  glafs,  it  is  common  to  all  other  ele&ri/fub 

'tirmiabwlfh  tbe  Paffaf  °f  the  fluid  in  proportion  to 
Clr  qUaLt-v  of  bein£  <«  Id*  perfeft  :  But  it  is  certain  that 

this 


42 


AN  ESSAY 


Part  I. 


rate  them,  than  the  thin  fubfrance  of  the  glafs.  This 
thinvcfs  of  the  glafs  is,  indeed,  the  caufe  of  the  at¬ 
traction  being  fo  ftrong,  as  it  admits  of  the  moft 
affecting  proximity,  without  an  abfolute  contact.  For 
this  reafon,  the  thinner  a  phial  is  blowed,  in  the  mak¬ 
ing,  the  higher  will  be  the  charge  it  is  capable  of  re¬ 
ceiving;  but  it  will  be  fo  much  the  more  fubjet  to  a 
fpontaneous  explofion  ;  if  it  be  too  thin,  the  force  of  a 
ftrong  charge  will  frequently  break  the  glafs,  perforat¬ 
ing  a  fmall  hole,  and  fometimes  two  or  three,  through 
the  glafs  and  coatings;  the  glafs  appearing  to  be  pul¬ 
verized,  a  confiderable  fpace  round  the  hole. 

Exp.  2.  Take  two  fmall  coated  phials,  and  charge 
them  pofitively ,  on  the  infide  ;  let  them  be  fufpended, 
by  their  hooks,  to  the  prime  conductor  :  The  difcharg- 
ing  rod  may  then  be  applied  to  the  outward  coating  of 
each  of  them,  fo  as  to  form  a  communication,  but 
there  will  be  no  explofion  ;  the  coating  of  both  being 
eledtrified  in  the  fame  manner,  [negatively']  neither  of 
them  has  any  thing  to  communicate  to  the  other.  The 
phials  may  be  taken  off  the  conductor,  and  the  wires 
of  each  brought  together,  with  no  more  effect  than  be- 
fore  ;  but,  was  a  perfon  to  hold  one  of  the  phials  by 
the  wire,  and  the  other  by  the  coating,  and  bring  the 
coating  of  the  one  to  the  wire  of  the  other,  there  would 
immediately  be  an  explofion,  and  the  perfon  wrould  be 
ienfible  that  the  charge  of  both  had  paffed  through 
him. — If  one  of  the  phials  was  to  be  electrified  pofi- 


this  refifUnce,  even  in  the  moft  perfeft  electrics  that  we  know 
of,  is  not  fufficient  to  prevent  the  attra&ive  influence,  or  effeCfc 
of  die  fluid  upon  bodies  brought  to  a  certain  degree  of  vicinity; 
and  it  is  as  clear,  that  this  aflion  of  the  fluid,  whatever  be  the 
caufe,  is  not  effc&ed  by  its  pajfagc  through  the  elettric.  It  is, 
perhaps,  as  difficult  to  form  a  perfect  idea  of  the  mode  of  aftion 
which,  in  this  inftance,  feems  peculiar  to  the  electric  fluid,  as 
it  is  to  conceive  the  primary  caufe  of  gravitation,  magnetifm, 
any  other  fpeciesof  attra&ion  and  repulfion. 
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timely,  and  the  other  negatively,  both  being  fufpended 
to  the  conductor,  and  the  difcharging  rod  applied  as 
before,  to  the  outfide  of  each,  the  eledtric  matter  would 
rulli  with  violence  from  one  to  the  other,  through  the 
rod,  and  both  the  phials  be  difcharged. 

Exp.  3.  A  person  (landing  on  the  glafs-legg’d 
board,  before  mentioned,  (when  connected  with  the 
prime  conductor,  by  means  of  a  chain,  or  metal  rod) 
and  holding  in  his  hand  a  fmall  phial,  if  he  prefents 
the  wire  of  it  to  another  perfon,  (landing  on  the  floor, 
the  phial  will  become  negatively  charged  on  the  inlide, 
the  fluid  having  pafTed  from  thence  to  the  earth, 
through  the  perfon  who  flood  on  the  floor;  let  the 
phial  be  then  delivered  into  the  hand  of  the  perfon  on 
the  floor,  who,  taking  hold  of  it  by  the  coating,  may 
prefent  the  wire  to  him  on  the  board  ;  by  this  means 
there  will  be  thrown  into  the  infide  of  the  phial,  a 
quantity  of  the  fluid  fufficient  to  reflore  the  equilibrium, 
and,  if  the  motion  of  the  machine  be  flopped  in  pro¬ 
per  time,  the  phial  will  be  found  to  be  in  its  natural 
ilate,  or  entirely  difcharged,  without  any  explofion.— 
This  experiment  may  ^be  performed  by  one  perfon, 
who,  holding  the  phial  by  the  wire,  may  prefent  the 
outward  coating  to  the  conductor,  by  which  means 
the  phial  will  become  charged  as  before,  vis.  nega¬ 
tively  within,  and  pofitively  without;  when  it  is  charg¬ 
ed,  let  him  fet  it  down  on  glafs,  or  fame  other  elec¬ 
tric,  and,  taking  hold  of  it  by  the  coating,  prefent 
the  wire  to  the  conductor,  and  the  phial  will  be  gra¬ 
dually  difcharged  : — Or,  if  the  rubber  of  the  machine 
be  infulated,  he  may  prefent  the  wire  of  the  phial  to 
the  conductor  (counting  the  number  of  revolutions  of 
the  wheel)  till  it  be  charged  ;  then,  holding  the  wire 
to  the  rubber,  the  fame  number  of  revolutions  will  dif- 
charge  the  phial. 
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These  experiments  may  be  varied  many  ways,  by 
electrifying  the  phials,  fometimes  pofitively,  and  then 
negatively,  both  at  the  prime  conductor  and  at  the 
rubber,  or  negative  conduftor  ;  by  which  means  any 
one  may  very  foon  perfect  himfelf  in  the  theory  and 
nature  of  dedbric  circuits. 

Exp.  4.  Take  a  common  phial  bottle,  thoroughly 
dry,  and  fill  k  about  two  thirds  full  of  quickfilver. 
Heel-filings,  or  leaden-fhot  *,  let  a  wire  be  then  inferted 
into  the  neck  of  the  pfaial,  fo  as  to  touch  the  fhot;  if 
the  lower  part  of  the  phial  be  grafped  in  the  hands  all 
round,  and,  at  the  fame  tirr>e,  the  wire  applied  to  the 
electrified  conductor,  the  glafs  will  become  charged, 
and  capable  of  conveying  an  explofion  or  fhock,  the 
fame  as  though  it  was  coated  :  The'  fhot  may  be  pour¬ 
ed  out  of  the  phial  but  though  it  be  poured  into  a 
glafs  veffel,  it  will  fhew  little  or  no  fignf  of  electricity  5 
neverthelefs,  the  phial  will  (till  remain  ftr^ngly  charg¬ 
ed  In  order  to  prove  this,  pour  the  fhot  into  it  a- 
gain,  and  grafp  the  lower  part  of  the  phial  as  before, 
then,  upon  inferring  the  wire  into  it,  a  convincing 
proof  will  follow.  This  evidently  fhev/s,  that  the 
force  of  a  charged  phial  is  not  contained  in  the  non- 
elcdbric  coating,  but  iip  the  glafs  itfelf.  It  is  furprif- 
ing  to  find  how  large  a  quantity  of  the  eledric  matter 
is  capable  of  being  comprefied  in  a  finall  quantity  of 
glafs  •,  an  ounce  phial,  blown  very  thin,  may  be  made 
to  contain  a  charge  as  ftrong  as  a  man  can  well  bear. 

The  force  of  an  electric  explofion  feems  to  depend 
more  on  the  heigh th  of  the  charge,  or  degree  in  which 
the  fluid  is  comprefied,  than  on  the  quantity  of  it.  A 
quart  phial,  when  fully  charged,  will  a 6b  nearly  with 
as  great  force  as  a  phial  containing  a  gallon,  when  no 
more  than  half  charged  :  The  explofion  will  likewife 
be  as  loud,  and  the  fenfation  or  fhock,  more  fmart 
and  pungeint.  Several  reafons  might  be  aftigned  for 

v  ,  this ; 
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this ;  the  chief  caufe,  perhaps,  is  the  fluid  being  much 
Jeis  condenfed,  in  proportion  to  its  quantity,  °it  can- 
not  acquire  fo  great  a  fpring,  or  eiaftic  force,  and, 
pombly,  its  velocity  is  a3fo  diminifhed  in  a  certain 
ratio  :  A  large  phial  mud  be  blown  -thicker,  in  the 
making,  than  a  final!  one,  whereby  the  power  of  the 
charge  will  be  decreafed. 

Nearly  double  the  eledric  force  may  be  obtained 
r°m  '°ur  Phfs,  containing  a  quart  each,  as  from 
one  gallon  phial ;  not  only  from  their  being  more  thin, 
but  became  they  be  made. to  contain  a  much  greater 
quantity  of  coated  furfece,  The  bottom  of  a&nhial 
though  coated,  by  realon  of  the  thicknefs  of  thefoafs 
in  that  part,  adds  very  little  to  the  flrrength  of  the 

charge  and  therefore  fhould  not  be  included  in  caicu- 
lating  the  quantity  of  coating. 

In  charging  of  phials,  much  depends  on  the  c00d- 
nefs  of  the  machine,  and  the  force  with  which  fads 

canfoleoTfuk  “f  *  .Certiaa  dcSree  of  fOT«,  and  is 
pable  o.  fully  cliargmg  a  certain  number  of  phials 

wh.cn  has  been 'properly  called  the  maximum. of  iS 
pov^er,  beyond  which  it  cannot  go,  though  the  motion 
be  continued.  It  the  number  of  phials  exceeds  the 
power  of  the  machine,  they  will  never  be  fully  char°-- 
ed.  1  he  greater  is  the  quantity  of  fluid  comp  relied 
in  a  phial,  the  greater  will  be  its  refiftance  of  receiv¬ 
ing  more:  fo  that  when  the  refiftance  becomes  equal 
to  the  power  of  the  machine,  the  fluid  will  have  as 

CoS"!  Ab  Th  J  fA  °ff rr?m  the  Pointed  wires  that 
a  1C’  a°  cylinder  of  die  machine  has  to  throw 

r  ,°n-  ,  Fo.r  thls  reason,  if  a  machine  be  capable  of 
fully  charging  no  more  than  two  phials,  though  twenty 

be  connected  with  it,  they  will  produce  no  ftronbran 
explofion  than  the  two.  &er  311 

Exp.  5.  A  very  curious  experiment,  in  order  to 
&ew  the  nature  of  charging  cledric  fubftances,  may 

be 
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be  made  with  a  pane  of  glafs,  about  a  foot  fquare, 
coated  on  each  fide  with  tinfoil,  within  two  inches  of 
the  ed^el  But  a  form  more  convenient  for  holding 
in  the  hand,  would  be  a  circular  piece  of  glafs,  with 
a  kind  of  handle,  in  the  form  or  a  battkdoie.  Two 
Small  wires,  about  two  inches  in  length,  may  oe  mane 
to  project  from  the  centre  of  the  coating,  one  on  each 
fide — -they  may  be  cafiiy  fixed  on  with  fealing-wax,  lo 
that  one  end  of  the  wire  may  touca  the  tinfoil.  By 
this  inftrument,  the  direction  or  coune  of  the  elednc 
fluid,  as  the  glafs  is  charging,  may  be  rendered  vifi- 
bly  evident,  in  a  dark  room.  It  the  machine  afts 
pretty  llrongly,  upon  holding  the  glafs  in  the  hand, 
and  applying  the  end  of  one  of  the  wires  within  half 
an  inch  of  the  end  of  the  prime  conductor,  that  end  of 
•he  wire  will  be  illuminated  with  a  fmali  ftar,  01  fpeciv 
of  lio-ht,  the  fame  as  is  i'een  on  the  points  of  thofe  wires 
that ‘colled  the  fluid  from  the  cylinder,  which  is  al¬ 
ways  a  mark  of  their  receiving  the  electric  matter;  at 
the  fame  time,  a  pencil  of  diverging  rays  will  be  ten 
to  ifibe  from  the  oppofite  wire,  on  the  othei  fide  of 
the  glafs,  efpecially  if  the  hand,  or  other  non-elednc, 
be  held  within  a  few  inches  of  it s  this  is  alfo  as  evi¬ 
dent  a  fign,  that  that  wire  is  throwing  off  the  fluid. 

When  the  glafs  is  fully  charged,  (which  may  be 
eafily  known  by  the  flalhes  of  light,  that  will  appear 
round  the  edges  of  it,)  change  the  fide,  turning  that 
wire  from  the  conductor  which,  before,  was  towaids 
it  -  that  fide  of  the  glafs  which  wants  the  fluid,  ml 
now  be  toward  the  condudor,  and  the  fide  which  i, 
redundant,  turned  from  if,  the  conference  of  w  i 
will  be  a  much  more  violent  afflux  and  efflux  than 
fore  It  is  really  furprifing  to  fee  with  what  eager- 
nefs  and  rapidity  the  point  near  the  conductor  receives 
the  fluid,  and  the  other  carries  it  off,  to  any  condud- 
ino-  fubftance  that  may  be  near  if.  But  the  operation, 
receding  the  glafs,  is  now  juft  the  contrary  to  wlm 
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it  was  before — it  was  then  charging ,  it  is  now  dif charg¬ 
ing  ;  and,  if  taken  away  from  the  conductor  in  pro¬ 
per  time,  it  will  be  found  to  contain  no  charge  at  all ; 
but,  if  continued  longer,  it  will  begin  to  charge  a- 
gain  as  before. 

If  this  glafs  be  held,  in  the  fame  manner,  to  a  ne¬ 
gative  conductor,,  the  appearances  will  be  juft  the  re- 
verfe, — the  point  toward  the  conductor  will  now  throw 
out  the  diverging  rays,  and  the  other  point  be  illumi¬ 
nated  with  the  Ear.  If  it  be  charged,  in  this  manner, 
at  one  conductor,  and  the  fame  point  immediately 
applied  to  the  other,  the  glafs  will  difcharge  as  when 
the  contrary  point  was  turned  to  the  fame  conductor. 

When  the  glafs  is  fully  charged,  as  often  as  that 
wire,  which  is  on  the  fide  negatively  eleblrifled,  be 
touched  with  a  non  eleflric,  the  oppofite  wire  will 
throw  out  a  diverging  flame;  but,  if  the  pofitive  wire 
be  touched,  the  other  will  have  only  an  illuminated 

point.- - — In  thele  experiments,  the  ends  of  the 

wires  fhould  not  be  reduced  to  too  fharp  a  point,  but 
left  as  they  are  cut  off  with  a  pair  of  nippers. 

If  a  pane  of  glafs  be  coated  with  embofs?d  gilt  pa¬ 
per,  inftead  of  tinfoil,  it  will  exhibit  a  very  curious 
appearance  in  the  charging  of  it ;  the  fparks  of  elec¬ 
tric  light  will  be  feen  on  various  parts  of  the  paper, 
of  different  colours ;  and,  if  the  exploflon  be  made 
by  means  of  a  chain,  the  glafs  will  appear  covered 
with  fire  on  both  Tides. 

After  a  large  phial  has  been  difcharged,  and  par¬ 
ticularly  when  more  than  one  is  made  ufe  of,  there 
will  ftill  be  a  rejiduum ,  or  fmall  quantity  of  the  fluid 
remaining  in  it,  which  defcends  from  the  uncoated 
part  of  the  glafs ;  it  may  therefore  be  proper  to  apply 
the  difcharging  rod  to  it  a  fecond  time,  after  the  ex- 
plofion  is  made,  before  it  be  touched  with  the  hand : 

Much 
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Much  mifchief  has  frequently  been  done  to  an  electri¬ 
cal  apparatus,  by  a  perion’s  receiving  a  frnall  fhock 
unexpectedly,  which  caufes  fo  hidden  a  contraction 
of  the  muicles,  that  the  glaffes,  &c.  are  fometimes 
ft  ruck  down. 

There  are  inftruments,  very  convenient  for  dif- 
charging  of  jars  and  phials,  called  Electrometers — they 
are  made  in  different  forms,  but  the  belt  I  know  of, 
is  that  which  fixes  horizontally  to  the  top  of  the  phial : 
The  metallic  part  of  this  inftrument,  which  adds  as  a 
difcharging  rod,  may  be  placed  at  any  diftance  from 
the  wire  of  the  phial  ;  by  which  means  the  explolions 
will  be  made  without  farther  application,  always  of 
an  equal  degree  of  force,  and  this  greater  or  lels,  as 
may  be  required  :  It  is  particularly  ufeful  in  eledtrify- 
ing  a  perfon  for  any  complaint. 
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Medical  Electricity.  General  Obfervations  on  the 
Electric  Fluid,  confidered  as  a  Medicine,  with  the 
Sentiments  of  different  Writers  on  the  Subjell.  Direc¬ 
tions  for  its  Application  -,  and  a  ColleBion  of  ■various 
Cafes  and  Cures,  indicating  the  Diforders  which  feem 
moft  likely  to  yield  to  Electrical  Treatment. 


SECT.  I. 

Of  the  Medical  Effects  of  Electricity , 

THE  eledric  fluid  feems  to  be  replete  with  To  ma- 

mnofTW°rdmrry  an!  remarkable  properties,  that 
“  la  imP0ffible  to  fay,  what  great  and  beneficial  dif- 

coveries  may  not  hereafter  arife  from  a  praftical  en- 

quity  into  its  nature  and  effects.  If  we  conf.der  it  in 

one  interelting  point  of  view,  it  appears  to  be  an  ob- 

jedt  truly  worthy  of  attention— I  mean,  the  ufe  that 

has  been  made  of  it  in  curing,  or  facilitating  the  cure, 

J*  vanet>7  of  ^borders  in  the  animal  fyftem.  That 

Lftncity  has  effected  fuch  cures,  is,  I  think,  beyond 

^  difputej 
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difpute  i  it  therefore  only  remains  to  enquire  into  the 
moft  eligible  method  of  extending  its  utility. 

The  difeovery  of  medical  electricity ,  like  that  of  the 
Leyden  phials  appears  to  have  rifen  rather  from  acci¬ 
dent,  than  from  any  reafoning  on  the  fubjed  a  priori. 
Some  remarkable  cures  having  been,  in  a  manner,  ca- 
fually  effeded  by  eledricity,  more  than  twenty  years 
ago,  the  novelty  of  fo  extraordinary  a  medicine,  ex¬ 
cited  the  curiofity  of  great  numbers  of  people  :  The 
refult  of  which  was,  what  might  naturally  have  been 
expeded  to  arife  from  a  too  fuperficial  examination — 
fome  treated  it  as  a  mere  chimera,  and,  either  from 
caprice  or  defign,  endeavoured  to  explode  its  ufe  ; 
while  others  feemed  to  be  in  expedation  of  an  abfo- 
lute  panacea ,  and  perhaps,  with  as  little  reafon,  be¬ 
llowed  on  it  the  mod  extravagant  encomiums.  Elec¬ 
tricity,  however,  gained  ground,  being  made  ufe  of 
by  great  numbers,  and,  by  fome  means  or  other,  was 
molt  frequently  attended  with  fuccefs. 

It  was  not  to  be  expeded  that  a  fcience  which,  even 
at  this  day,  may  be  faid  to  appear  only  in  its  dawn¬ 
ing  rays,  ffiould,  in  a  few  years,  be  inveftigated  with 
that  degree  of  precifion  which  is  neceflary  either  to 
eftabiifh  a  theory ,  or  to  determine  an  exad  mode  of 
pradice-,  but  it  is  much  to  be  regretted,  that  the  prac¬ 
tice  has  fo  long  been  confined  chiefly  to  fuch  perfons, 
whofe  inveftigations  have  been  infufficient  to  eftabiifh 
a  theory.  Men  of  genius  and  literature  have  hitherto 
viewed  the  fubjed  of  eledricity  in  a  philofophical 
light,  much  more  than  in  a  medical  one.  It  is,  in¬ 
deed,  with  pleafure  that  I  now  find  there  are  fome 
gentlemen  of  abilities  and  difeernment,  to  whofe  pro¬ 
vince  it  more  immediately  belongs,  that  are  difpofed 
to  extend  their  enquiries  into  its  efficacy  as  a  medi¬ 
cine  j  becaufe  it  is  from  thefe  only,  that  we  are  to  ex- 
ped  any  confummate  rules  for  its  application,  which 
muft  be  founded  on  reafon  and  experience. 


A  WRI- 
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A  writer  on  the  fubjeCf,  a  few7  years  fince,  gave 
it  as  his  opinion,  that  the  electrical  method  of  treat¬ 
ing  diforders  cannot  be  expected  to  arrive  at  any  con- 
fiderable  degree  of  perfection,  till  adminiftered  and 

apply’d  by  gentlemen  of  the  faculty - “  Nay, 

“  then,  fays  he,  all  my  hopes  are  at  an  end ;  for  when 
“  will  it  be  adminiftered  and  apply’d  by  them  ? — -Not 
“  till  they  have  more  regard  to  the  intereft  of  their 
tc  neighbours  than  their  own  ,  at  lealt,  not  till  there 

are  no  apothecaries  in  the  land,  or  till  phyficians  are 
66  independent  of  them.”  I  own  I  cannot  entirely  a- 
gree  to  this  writer’s  conclufion;  I  had  much  rather 
believe  there  are  many  gentlemen  of  the  faculty  who, 
merely  from  a  principle  of  benevolence,  would  hear- 
thy  concur  in  the  ufe  of  any  medicine  that  might  be 
found  ferviceable  to  mankind.  It  is  certain  that  feme 
of  them  have  preferibed  eleClricity,  in  various  cafes, 
and  have  preferibed  it  with  fuccefs.  Others,  alfo9 
have  lately  very  candidly  told  us,  (what,  indeed,  we 
were  tolerably  well  convinced  of  before)  that  temper¬ 
ance  and  exercife  are  the  two  moll  potent  drugs  in  the 
whole  materia  me  die  a— thou  gh  forne  of  us  feem  to 
think  them  the  molt  naucious. 

The  apothecary  would  certainly  have  but  little  rea- 
ion  to  complain,  though  eleClricity  fhould  come  into 
general  ufe,  for,  till  intemperance  and  luxury  become 
iinfajhionable ,  his  drugs  and  compounds,  to  which 
mankind  feem  to  have  an  inviolable  attachment,  will 
ilill  continue  to  be  in  demand— till  that  time ,  poor 
Human  nature  is  doomed  to  groan  under  complaints, 
for  the  removal  of  which,  eleffir icily  may  be  as  vainly 
adminiftered  as  the  whole  clafs  of  exotics. 

I?  any  medical  gentlemen  fhould  be  difpofed  to  treat 
the  fubjeCt  as  chimerical,  and  unworthy  of  their  fanc- 
tion,  becaufe  it  has  not  yet  been  treated  of  Jyftemati - 
catty ^  or  becaufe  they  cannot  eafily  conceive,  why  the 

h  2  trank 
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tranfmiflion  of  a  Ample  fluid  through  the  difordered 
body,  fhould  be  attended  with  fo  many  falutary  con- 
fequences,  I  fhall  readily  acknowledge  myfelf  un¬ 
able  to  account  for  the  operation  of  fo  fingular  a  re¬ 
medy — it  may  be  fufficient  to  claim  their  attention  if 
the  faCt  be  confirmed  by  the  evidence  of  fenfe — and  I 
can  only  appeal  to  the  many  cafes  which  may  be 
brought,  as  Jlubborn  faffs,  to  prove  the  reality  of  the 
cures  which  have  been  effected  merely  by  electrical 
treatment,  and  which  cannot  be  denied  without  deny? 
ing  the  teftimony  of  a  cloud  of  witnefles. 

It  is  certain,  that  a  feafonable  application  of  electri¬ 
city,  has  repeatedly  been  found  extremely  beneficial  in 
a  variety  of  cafes;  in  fome,  where  drugs  have  failed, 
it  has  proved  of  the  utmoft  fervice;  in  others,  it  has 
appeared  favourably  to  co-operate  with  other  medi¬ 
cines,  and  has  frequently  fuperfeded  their  ufe.  ‘  Beiides 
the  almoft  immediate  removal  of  acute  pains,  and 
many  dangerous  complaints  ariling  from  obftruclions, 
flatulencies,  &c.  it  has  been  found  of  fingular  utility 
in  fome  chronical  diforders  of  long  {landing,  parti¬ 
cularly  of  the  nervous  kind,  of  which,  perhaps,  there 
is  fcarcely  a  fpecies,  but  what  would  yield,  in  a  greater 
or  lefs  degree,  to  a  judicious  and  perfevering  ufe  of 
eleClricity. 

As  the  eleClric  fluid  is  fuppofed  to  be  the  only  one 
in  nature  that  is  capable  of  inflantly  pervading  the 
fined  tubes,  and  of  actuating  both  the  folids  and  fluids 
of  the  animal  frame,  with  vibrations  more  or  lefs 
forcible,  as  the  nature  of  the  cafe  requires,  its  fupe- 
rior  efficacy,  (when  frequently  repeated  and  varied) 
in  the  removal  of  thofe  diforders  which  proceed  from 
an  obftruCted  circulation,  feems  to  be  a  confequence 
naturally  arifing  from  the  peculiar  action  of  this  fluid. 

One  thing,  however,  appears  to  be  a  little  remark¬ 
able,  in  favour  of  eleClricity,  as  a  medicine,  that 

though 
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though  it  has  often  fallen  into  the  hands  of  very  un- 
Ikiiful  and  injudicious  perfons,  who  have  apply’d  it  at 
random,  in  all  cafes,  without  being  capable  of  diftin- 
guifhing  either  the  nature  of  the  diforder,  or  the  de¬ 
gree  in  which  it  ought  to  be  adminiftered,  yet  it  has 
leldom  or  never  been  known  to  be  attended  'with  any 
bad  e fleets -,  the  patient  has  generally  been  relieved, 
and  very  frequently  cured,  but  the  ill  confequences 
have  been  even  more  rare  than  thofe  of  inoculation. 

If  then,  nine  perfons  out  of  ten,  whofe  cafes  were 
proper  tor  eledrical  treatment,  have  been  either  cured 
or  confiderably  benefited  by  it,  which,  I  think,  I  may 
venture  confidently  to  affert  has  been  the  cafe,  when¬ 
ever  it:  has  been  duly  apply’d,  and  continued  ;  and  if 
not  one  perfon  >n  a  hundred  has  received  the  lead  in¬ 
jury  from  it,  which  may  very  reafonably  be  prefumed. 

*  conceive  this  to  be  an  argument  pretty  ftrono-ly 
on  the  fide  of  eledricity,  which  can  fcarcely  be  ur^ed 
in  favour  of  any  one  remedy  befide. 

Were  it  any  argument  againft  eledricity  to  fay.  It 
has  frequently  been  adminiftered  without  effed  —the 
lame  might  be  urged  againft  every  medicine  that  has 
yet  been  made  ufe  of-,  or,  if  it  were  known  to  be 
ready  prejudicial  m  fome  cafes,  it  would  make  no 
more  againft  the  ufe  of  it  in  others,  than  againft  the 
me  of  bark,  or  rhubarb-,  and  it  would  be  as  abfurd 
to  exped:  certain  relief  from  electricity,  in  any  cafe 
as  to  exped  infallible  benefit  from  the  ufe  of  any  dru^ 

Many  people,  unacquainted  with  eledricity,  are 
too  apt  to  treat  it  with  negled ;  others,  who  may  have 
experienced  it  to  be  really  beneficial  in  various  cafes 
have,  perhaps,  rated  it  too  highly,  and  feem  to  ex- 
ped  from  it  more  than  we  can  reafonably  fuppofe  it 
capable  of  effedmg.  As  I  apprehend,  the  chief,  if  not 
the  .oie  benefit  arifing  from  eledricity,  is  effeded  by 

the 
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the  afition  of  that  fluid,  either  in  producing  a  tremu¬ 
lous,  vibratory  motion  throughout  thefolids  and  fluids 
in  general,  and  thereby  accelerating  the  circulation  of 
the  latter;  or,  (particularly  in  the  cafe  of  obftrudions) 
by  actually  pervading  the  finer  channels  of  the  fluids ; 
by  which  means,  thofe  paflfages  may  be  opened,  and 
the  vilcous,  ftagnant  fluid  agitated  to  its  natural  fub- 
tilty.  If  any  thing  like  this  be  the  cafe,  the  phyfician 
will,  doubtlefs,  be  able  to  point  out  what  are  thofe 
diforders,  that  are  moll:  likely  to  be  removed  bv  fuch 
a  treatment;  and,  at  the  fame  time,  fee  that  there  are 
fome  complaints  which  cannot  poflibly  be  benefited 
by  it. 

As  the  befi"  medicines  in  nature  are  liable  to  abufe, 
fo,  without  doubt,  it  is  poflible  to  render  eledricity 
very  injurious  to  the  human  frame.  But  I  conceive 
it  to  be  impoffible  that  the  lead  injury  can  arife  from 
die  quality  of  electricity ;  for,  as  this  fluid  is  found  to 
be  as  natural  and  common  to  all  bodies  as  the  air,  it 
mufl  be  both  necejfary  and  agreeable  to  the  human  bo¬ 
dy.  The  injury  therefore,  that  can  poflibly  enfue, 
muff  arife  from  the  quantity  alone— from  the  too  vio¬ 
lent  vibration  given  to  the  mufcles — the  fudden  diften- 
fion  and  contraction  of  the  finer  tubes  and  veiTels — 
and  the  refiftance  made  by  the  bones  and  finews  (which 
are  lefs  perfect  conductors)  to  the  palfage  of  the  elec¬ 
tric  fluid,  in  turning  it  out  of  its  dired  courfe — this 
mult  occaflon  what  is  generally  called  the  Jhock ,  which 
may  be  rendered  too  violent  to  be  fuffered  without 
confiderahle  inconvenience,  particularly  to  perfons  of 
weak  and  tender  nerves. 

But  the  prefent  more  judicious  method  of  applying 
eledricity  has  rendered  it  evident  that  no  cafe  requires 
any  of  thofe  violent  fhocks,  which  were  ufed  to  be 
given,  without  cliltindion  of  diforder  or  patient,  and 
which  mult  have  been  attended  with  very  ill  confe- 

quences. 
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quences,  if  the  eledric  fluid,  even  when  comprefled 
in  large  quantities,  was  of  a  nature  in  any  me  a  furs 
prejudicial. 

Were  I  really  capable  of  advancing  a  fyftem  of  me¬ 
dical  electricity,  and  of  deducing  a  feries  of  pofitions 
and  rules  for  its  application,,  drawn  from  mature 
knowledge  and  obfervation  of  the  fubjed,— yet  I  am 
fenfible  that  an  attempt  of  this  kind,  might  be  thought 
arrogantly  affuming  a  character  which  cannot  confid¬ 
ently  belong  to  my  fituation  in  life ;  but,  as  I  can  by 
no  means  lay  claim  to  any  fuch  qualifications,  I  am  as 
fenfible  that  what  I  have  already  written,  mud  dand 
fomewhat  in  need  of  an  apology  ;  and  the  bed  I  can 

oder,  is  the  motive  which  induced  me  to  write  it- _ a 

defire  of  accelerating  the  progrefs  of  electricity,  by  ex¬ 
citing  others,  who  have  more  leifure  and  abilities,  to 
make  public  the  obfervations  that  may  occur  to  them; 
which  I  conceive  to  be  the  mod  likely  means  of  pro¬ 
moting  a  liberal  enquiry  into  a  fcience,  which  appears 
to  be  worthy  of  the  mod  afliduous  attention. 

It  is  certain,  that  whatever  concerns  the  health  of 
mankind,  is  a  fubjed  of  too  ferious  a  nature  to  be 
committed  to  any  other  prefcriptions  than  fuch  as  are 
drawn  from  reafon  and  experience  *,  I  am  therefore 
extremely  diffident  in  advancing  any  other  diredions 
for  the  ufe  of  electricity,  than  thofe  which  have  been 
repeatedly  ufed  with  fuccefs.  I  have,  indeed,  con¬ 
ceived  a  variety  of  modes,  wherein  it  might  be  ap- 
ply’d,  in  different  cafes  ;  but  want  of  leifure,  and  op¬ 
portunity  of  reducing  them  to  pra&ice,  renders  them 
too  precarious  to  be  mentioned.  The  methods  I  dial] 
venture  to  recommend  are,  either  fuch  as  I  have  ufed 
myfelf,  or  have  known  to  have  been  ufed  by  others, 
and  attended  with  very  agreeable  effeds. 
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Various  Ways  wherein  Electricity  has  been  apply  d, 
and  found  ferviceable  in  the  Removal  of  different 
Complaints . 

TH  E  mofi:  ufual  method  of  applying  eledlricity, 
is  that  of  tranfmitting  a  quantity  of  the  fluid 
through  fuch  parts  of  the  body,  as  are  affefted,  and 
thereby  producing  a  kind  of  vibratory  motion  in  the 
mufcles,  fibres,  &c.  This,  as  before  obferved,  may 
be  rendered  more  or  lefs  forcible,  as  the  nature  of  the 
cafe  may  be  fuppofed  to  require.  It  is  attended  with 
a  very  fudden,  but  tranfient  fenfation,  rather  difagree- 
able  than  painful,  ufually  termed  the  elettric  fhockd 

This  method  often  appears  to  be  not  only  advifea- 
ble,  but  expedient,  when  the  diforder  is  of  fuch  a 
nature  that  it  cannot  be  fufficiently  affedled  by  the 
eledlric  fluid,  without  its  being  condenfed  in  the  coat¬ 
ed  phial:  as  in  many  cafes  of  obflrudlions,  fixed  pains, 
and  moft  of  thofe  acute  complaints  which  demand  im¬ 
mediate  relief.  But  even  here,  very  violent  Jhocks 
feem  by  no  means  neceflary.  By  violent  fhocks  I 
mean  fuch  as  may  be  rendered  by  means  of  the  full 
charge  of  a  jar  containing  two  or  three  gallons :  A  jar 
of  one  gallon,  about  half  or  three  parts  charged,  is 
generally  fufficient  to  anfwer  every  purpofe  of  electrifi¬ 
cation  ;  and,  in  moil  cafes,  lefs  than  this  will  be  found 

luf- 

r  I  could  with  that  thofe  who  treat  of  medical  ele&ricity, 
would  endeavour  to  adopt  lome  other  more  fuitable  term,  for 
the  paflage  of  the  elefhic  fluid,  than  that  of  Jhocking.  It  is  apt 
to  convey  a  terrifying  idea  to  a  Tick  perfon.  There  is  certainly 
nothing  very  Jhocking  in  the  cafe;  and  the  word  can  never  be 
ufed  with  propriety,  but  when  very  large  jars  are  made  ufe  of, 
and  the  exploiting  rendered  exceeding  forcible. 
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fufficiently  efficacious,  when  the  patient  has  opportu¬ 
nity  of  having  the  operation  frequently  repeated. 

But  there  are  many  diforders  which  are  found  to 
yield  to  the  more  mild  and  gentle  method,  generally 
called  drawing  of  /parks  which,  to  have  the  defired 
eflfeft,  fhould,  in  mod  cafes,  be  continued  for  ten 
minutes,  or  a  quarter  of  an  hour }  and  repeated  two 
or  three  times  a  day. 

Other  complaints,  particularly  thofe  of  the  nervous 
kind,  are  frequently  relieved  by  fimply  electrifying — 
I  mean,  a  perfon’s  fitting  in  a  chair,  fupported  by  a 
board  with  glafs  legs,  in  contaCt  with  the  prime  con¬ 
ductor  of  the  machine,  for  about  half  an  hour,  or 
longer  if  convenient,  once  or  twice  a  day :  By  this 
means,  while  the  operation  is  performing,  the  perfon 
becomes  replete  with  the  eleCtric  fluid,  which  circu¬ 
lates  in  every  part,  and  flies  off  from  the  furface  of 
his  body.  The  particles  of  this  fluid  being  ftrdngly 
repulfive  of  each  other,  and,  at  the  fame  time  attrac¬ 
tive  of  every  particle  of  heterogeneous  matter,  parti¬ 
cularly  the  animal  fluids,  it  muff  therefore,  in  the  a- 
bove  circumflances,  be  vigoroufly  impelled  and  circu¬ 
lated  through  every  tube. 

i  ' 

It  has  been  faid,  that  this  method  of  treatment  ge¬ 
nerally  increafes  the  number  of  pulfations  confidera- 
bly  •,  by  which  means  the  circulation  of  the  blood,  &c. 
is  fuppofed  to  be  accelerated  •,  but  I  cannot  fay,  from 
the  few  obfervations  I  have  made  on  it,  that  this  is 
always  the  cafe  j  I  have  fometimes  perceived  no  fenfi- 
ble  difference  ;  at  other  times  there  feemed  to  be  an 
increafe  of  about  fix  or  eight  pulfations  in  a  minute : 
-The  patient,  however,  generally  finds  himfelf  more 
warm,  animated,  and  chearful,  after  the  operation.— 
It  might,  perhaps,  be  worth  while  to  make  a  few  ac¬ 
curate  obfervations  on  this  fubjecl,  in  order  to  deter- 

I  mine 
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mine  the  different  effects  (if  any)  of  a  repletion  of  the 
electric  fluid  in  the  animal  body,  and  a  privation  of 
its  natural  quantity  ^ — which  might  be  effected  by 
placing  a  perfon  on  a  board  negatively  electrified. 

It  is  pretty  clear  that,  either  the  nature  or  action  of 
the  eleCtric  fluid,  is  highly  cxhilerating  to  the  human 
frame.  Let  a  perfon  inclinable  to  be  chilly,  languid, 
inactive,  oppreffed,  or  fubjeCt  to  a  nervous  lownefs  of 
/pints , — if  it  be  merely  for  the  fake  of  a  diverfion  of 
thought ,  let  him  think  of  amufing  himfelf  with  a  few 
eleCtrical  experiments — let  him  rub  his  machine,  and 
fet  it  in  proper  order — then,  placing  himfelf  on  the 
electrified  board ,  he  will  be  able  (by  the  help  of  another 
perfon  to  turn  the  wheel)  to  perform  moft  of  the  ex¬ 
periments  of  eleCtrical  attraction  and  repulfion,  the 
fame  as  though  he  did  them  (landing  on  the  floor,  by 
the  prime  conductor  ^  in  faCt,  he  will  be  a  part  of  the 
conductor  himfelf,  and  partake  with  it  ol  an  equal 
denfity  of  the  fluid,  though  totally  infenfible  of  its 
aCtion.  He  will  attraCt  any  light  fub  fiances  that  ap¬ 
proach  him,  from  a  non-eleCtrified  body.  If  he  holds 
in  his  hand  fome  downy  feathers,  he  will  find  their 
fibres  immediately  grow  turgid,  and  become  uncom¬ 
monly  expanfive.  He  may  charge  a  phial,  by  hold¬ 
ing  the  external  coating  in  his  hand,  and  applying  the 
wire  to  any  uneleCtrified  body.  Pie  may  let  fire  to 
fpirits,  and  other  inflammable  fubftances  j — in  (hort, 
the  variety  of  experirhents  that  may  be  performed  in 
rhis  manner,  is  as  engaging  as  the  diveriity  of  agree- 
ble  ideas  they  muff  excite. 

Would  a  perfon,  in  the  above  circumftances,  fuf- 
fer  himfelf  to  be  perfuaded  (and  fuen  perfons  have 
generally  need  of  perfwafion)  into  the  ufe  of  this  placid 
kind  of  exercife,  for  an  hour  or  two  every  day,  vary¬ 
ing  the  mode  lb  as  to  prevent  a  tirefome  repetition  ^  I 

fhould 
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fhould  venture  to  aflert,  that  in  a  few  weeks  he  would 
find  in  himielf  a  conliderable  alteration  for  the  better. 

I  will  not  fay  that  a  perfon  is  likely  to  receive 
more  benefit  from  this  fort  of  eledfricity  the  firflc,  the 
iecond,  or  the  third  time  of  his  engaging  in  it,  than 
he  might  expedt  from  only  once  or  twice  uhng  the  cold 
bath,  or  taking  an  airing  on  horfeback  ;  but  I  think 
he  muff  be  pretty  far  advanced  in  hypochondriacifm ,  to 
whom  the  united  force  of  thefe  three  fpecifics,  does  not 
aitord  effectual  relief  in  ids  than  three  months. 

A  most  excellent  kind  of  exercife  for  fuch  perfons, 
if  they  are  not  too  lazy,  or  too  obftinate  to  ufe  it,  is 
rubbing  an  eletiric  glafs  tubs .  This  tube  is  generally  a- 
bout  three  feet  in  length  :  It  may  be  rubbed  with  a 
piece  of  flannel,  or  oiled  fillc.  Holding  the  tube  by 
the  end,  in  one  hand,  and  the  flannel  in  the  other,  let 
it  be  rubbed  brifkly  up  and  down,  till  the  tube  appears 
to  be  excited.  1  he  knuckles  being  then  apply’d,  with 
a  quick  motion,  from  the  lower  end  of  the  tube  to  the 
top,  the  eledlric  matter  will  rufh  from  it  with  a  crack¬ 
ling  noife,  and,  in  the  dark,  will  have  the  appearance 
of  ft  reams  of  fire.  Let  a  perfon  exercife  himfelf  fmartly 
in  this  manner  for  a  quarter  of  an  hour,  and  I’m  per- 
fuaded,  if  he  is  not  of  a  habit  uncommonly  phlegma¬ 
tic,  he  will  find  himfelf  in  an  agreeable  perfpiration. 
He  will  not  only  receive  the  benefit  of  the  exercife , 
which  actuates  every  mufeie,  but  alfo  that  of  a  double 
current  or  the  eledtric  fluid ;  firft,  from  the  floor,  through 
his  body  and  one  of  his  arms,  to  the  tube,  where  it 
will^  be  accumulated*,  then,  by  fucceflively  applying 
the  knuckle  of  his  other  hand  along  the  tube,  he  will 
again  receive  the  fluid  through  him,  and  convey  it  back 
to  the  floor.  In  bad  weather,  when  a  perfon  is  oblig- 
ed  to  confine  himfelf  to  his  chamber,  this  flux  of  e- 
therial  matter  may,  perhaps,  not  improperly  be  con- 
fidered  as  a  defireable  fuccedaneum  for  exercife  in  frefli 
ah~-  i  2 
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In  electrifying  for  any  particular  complaint,  when 
the  coated  phial  is  made  ufe,  I  cannot  conceive  it  to  be 
of  much  importance  what  courfe  the  fluid  is  directed 
to  take — whether  it  be  to  or  from  the  part  affeCted  ;  as, 
fuppofing  the  cafe  to  be  rheumatic,  and  the  feat  of  the 
diforder  to  be  chiefly  in  one  arm  and  fhoulder,  it  feems 
not  very  material,  whether  the  current  of  eleCtric  mat¬ 
ter  be  directed  fo  as  to  enter  the  fhoulder,  and  come 
out  at  the  hand,  or  the  contrary.  But,  if  this  fhould 
be  thought  of  any  confequence,  it  may  be  proper  to 
remind  the  reader  that,  after  the  phial  is  charged  in  the 
common  manner,  at  the  prime  conductor,  when  the  dis¬ 
charge  is  made,  the  fluid  paffes  from  the  injide,  through 
whatever  conductors  form  the  circuit,  to  the  outjide 
coating :  Confequently,  in  the  above  cafe,  if  the  per- 
fon  holds  in  his  hand  a  chain  in  contaCt  with  the  out- 
fide  of  the  phial,  and  another  chain  be  fixed  on  the 
fhoulder  *,  as  foon  as  this  chain  is  brought  to  touch  the 
prime  conductor,  the  difcharge  will  be  made,  and  the 
fluid  pafs  in  at  the  fhoulder  and  out  at  the  hand. 

In  drawing  the  eleCtric  fpark,  the  perfon  who  ap¬ 
proaches  the  conductor  receives  from  it  the  fluid,  into 
whatever  part  of  his  body  is  apply’d  to  it:  But  if  he 
fits  upon  the  eleCtrified  (tool,  the  fluid  is  taken  from 
him  when  the  fparks  are  drawn.  This  may  very  con¬ 
veniently  be  done  another  way,  without  the  (tool,  by 
means  of  an  infulated  difcharging  rod.s  The  chain  of 
this  rod  being  faftened  to  the  negative  conductor, 
(while  the  prime  conductor  leads  the  fluid  to  the  earth 
by  means  of  a  chain)  a  perfon  may  then  draw  fparks 
from  himfelf,  by  holding  the  difcharging  rod  by  the 
middle  of  the  glafs  tube,  and  applying  the  end  of  it  to 
any  part  of  his  body. 

When 

*  This  difcharging  rod  confifts  of  a  thick  brafs  wire,  run 
through  a  tube  of  glafs — having  a  chain  at  one  end,  and  a  brafs 
ball  at  the  other. 
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When  the  ftool  is  made  ufe  of,  care  fhould  be  taken 
that  no  part  of  the  clothing  touch  the  floor,  or  other 
non-ele&ric,  fo  as  to  convey  off  the  fluid. 

As  the  eledlric  fparks  cannot  eafily  be  drawn  through 
a  quantity  of  thick  clothing,  particularly  woollen  it 
will  be  molt  convenient  to  take  them  from  the  bare 

.  •  C  '  *  |  l  .  _  too  pungent,  a  piece  of 

tinfoil,  or  thin  ftieet  lead,  may  be  placed  over  the 

part,  which  will  render  them  more  mild,  and  the  ope¬ 
ration  may  be  continued  longer.  * 

.  ca^es  *c  may  be  proper  to  begin  with  draw- 

mg  of  fparks  from  the  part  affected,  and  then  proceed¬ 
ing  to  moderate  difeharges  of  the  phial.  Thefe  d:f- 
charges  may  be  varied  in  ftrength,  and  given  in  differ¬ 
ent  directions;  changing  the  place  of  the  conducing 
cnains,  fometimes  farther  off,  then  nearer  to  the  leat 
of  the  complaint,  by  which  means,  part  of  the  fluid 
mull;  neceffarily  pafs  through  it ;  in  general,  however 
the  nearer  the  chains  are  kept  to  the  affected  part  the 
better.  r  * 

It  is  obfervabie  that,  though  thofe  parts  of  the  bo¬ 
dy  which  are  difordered,  by  obftruftions,  &c.  may  not 
be  more  tender  or  fenfible  than  the  reft,  yet  the  patient 
commonly  feels  the  paffage  of  the  fluid  through  fuch 
places,  much  more  fenfibly  than  in  any  other  part  if 
the  chain  is  properly  placed  ;  excepting  only  the  ex¬ 
tremities,  where  the  chains  touch  the  lkin. 

When  a  perfon  has  once  or  twice  made  ufe  of  the 
eleftrical  machine,  he  will  very  readily  be  able  to 
judge  what  number  of  difeharges,  and  what  deoree  of 
iorce  are  requifite  to  be  ufed.  Few  cafes,  perhaps 
require  more  than  ten  or  a  dozen  moderate  ihocks  at 
*  °ne  t'nlel  °\  electrifying :  But,  in  general,  the  more 
frequently  thefe  are  repeated,  fo  as  not  to  render  the 

operation  difguftful,  the  fooner  may  permanent  relief 
be  expe&ed.  '  , 
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It  is  by:  no  means  to  be  fuppofed,  that  the  effeCt  of 
electricity  will  always  manifeft  itfelf  immediately  after 
the  firtt  operation.  Though  there  are  fome  complaints 
which  will  fometimes  be  immediately  removed,  there 
are  more  that  require  a  frequent  repetition,  before  much 
fenfible  benefit  arifes.  Others  have  been  found  not  to 
yield  in  any  degree  to  the  power  of  electricity,  for  fome 
•weeks*  till,  by  perfevering  in  the  ule  of  it,  and  by 
varying  the  method,  they  have  at  length  been  entirely 
reduced. 

If,  therefore,  we  find  eleCtricity  to  be  attended  with 
little  or  no  effect  after  the  firfb  or  fecond  time,  it  feems 
to  be  no  indication  of  an  unfnccefsful  repetition;  and 
I  am  inclined  to  think,  that  where  it  has  been  apply’d 
without  fucccfs,  (when  the  cafe  has  been  a  proper  fub- 
jeCt  for  it)  its  failure  has  generally  been  owing  to  the 
irrefolution,  and  diflike  of  the  patient,  or  to  an  im¬ 
proper  method  of  application,  rather  than  to  the  in- 
efficacy  of  the  remedy. 

It  would,  perhaps,  be  to  very  little  purpofe,  to  at¬ 
tempt  laying  down  particular  directions  for  the  appli¬ 
cation  of  eleCtricity,  even  in  the  moft  common  cafes: 
The  fituation  of  patients,  who  are  proper  fubjeCts  for 
eleCtrical  treatment,  is  generally  fo  precarious  as  to 
admit  of  but  few  rules  but  what  are  difcretionary,  and 
variable  according  to  different  circumftances.  Who¬ 
ever  has  formed  a  general  idea  of  the  mode  of  opera¬ 
tion,  his  judgement  may  loon  lead  him  to  diftinguifh 
the  moft  judicious  method  of  applying  it  in  particular 
cafes.  I  iliall,  however,  mention  a  few,  which  may 
be  of  fervice  to  thofe  who  are  ftrangers  to  the  fubjeCt, 
and  then  proceed  to  fome  of  the  cafes  in  which  elec¬ 
tricity  has  been  of  lingular  fervice. 

In  moft  diforders  arifing  from  obstructions,  it  is 
generally  neceffary  to  direCt  the  palfage  of  the  fluid, 
by  means  of  the  coated  phial,  immediately  through 

the 
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the  parts  .afrefted;  and  fometimes,  if  the  complaint  he 
more  general,  all  over  the  body,  by  placing  the  chains 
in  various  directions  :  They  may  be  held  in  the  hands, 
oi  put  unciet  the  reet ;  tney  may  be  laid  upon  any  of 
the  limbs,  the  head,  or  any  part  of  the  body ;  the  paf- 
lage  of  the  fluid  will  always  be  from  one  chain  to  the 
other,  the  Ihortefl:  way  it  can  take,  and  the  vibrations 

will  be  made  in  every  part  that  lies  in  the  courfe  of  its 
direction. 

The  momentary  fenfation  of  pain  at  each  difcharw 
of  the  phial,  which  is  chiefly  felt  at  the  two  places 
where  the  ends  of  the  chains  are  fixed,  may  be  ren 
dered  much  Ids  acute,  by  means  of  a  thin  piece  of 
lead,  or  a  circular  or  oval  form,  about  an  inch  and 
half  broad,  fattened  to  the  end  of  each  chain— a  piece 
of  paper,  or  thin  leather,  may  be  palled  over  the  lead 
—this  being  preffed  pretty  clofe  to  the  fleft,  by  hold¬ 
ing  it  down  with  a  filk  handkerchief,  or  piece  of  flan- 
nei,  takes  off  fo  much  of  the  pungency  of  the  difchar^e 
that  it  is  lometimes  far  from  being  difagreeable 

If  the  pain  or  feat  of  the  diforder,  be  in  the  breafL 
ffomach,  or  arms,  the  moll  ready  way  of  conveying 
the  fluid  to  if,  is  to  let  the  patient  hold  in  his  hand 
the  end  of  the  chain  that  communicates  with  the  out- 
lide  oi  the  phial,  and,  in  the  other  hand,  a  chain  fixed 
to  an  electrometer ;  this  being  placed  about  a  quarter 
or  an  inch,  more  or  lefs,  from  the  prime  conductor 
will  receive  the  fparks  from  it,  when  the  phial  is 

charged ;  and  the  fluid  will  be  conveyed  throiiofi  the 
affected  part.  ° 

When  it  is  required  to  give  an  univerfal  vibration 
througnout  the  body,  the  perfon  may  Hand  upon  a 
pewter  or  tin  plate,  and  let  the  end  of  a  chain  drop 
down  on  it,  from  the  outfide  of  the  phial.  When  the 
pmal  is  charged,  he  may  touch  the  cohduftor  with  a 
itnall  metal  rod,  held  in  either  hand,  or  elfe  hold  in 
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his  hand  the  chain  of  the  ele&rometer.  If  he  applies 
the  rod  to  the  conductor,  let  him  hold  it  in  fuch  a  di¬ 
rection,  that  the  back  of  the  hand  may  be  upward ,  and 
touch  with  the  rod  the  lower,  or  under  part  of  the 
conductor,  by  which  means  he  can  never  Itrike  it,  fo 
as  to  throw  it  down. 

Agues,  Epileptic,  or  Hylteric-Fits,  and  other  com¬ 
plaints  in  which  the  whole  body  is  affeCted  generally 
require  thefe  univerfal  vibrations  *,  and  a  larger  quan¬ 
tity  of  the  fluid  is  requifite  to  be  comprefied  in  the 
phial,  than  when  the  fhock  is  defigned  to  be  only 
partial.  A  quantity  moderately  large,  is  generally  at¬ 
tended  with  a  lefs  acute  fenfation  than  when  it  is 
fmaller. 

Deafness  has  been  frequently  cured  by  tranfmitting 
a  fmall  quantity  of  the  eleCtric  fluid  through  the  head; 
a  chain  being  placed  to  each  ear ;  one  of  the  chains 
fixed  to  the  outfide  of  the  phial,  the  other  to  the  elec¬ 
trometer — the  phial  being  but  lowly  charged. 

Some  ObftruClions  are  eafily  removed  by  the  perfon’s 
Handing  on  the  ends  of  two  chains,  hanging  down  on 
the  floor,  one  of  them  from  the  outward  coating  of  the 
phial,  the  other  from  the  eleClrometer — the  charges 
being  moderate,  and  the  operation  repeated  twice  or 
three  times  in  twenty-four  hours. 

Swellings  in  the  face,  neck,  or  other  places,  are 
oftentimes  very  foon  reduced  by  a  few  moderate  diff 
charges  of  the  phial  through  the  part ;  but  thefe  will 
frequently  be  found  to  yield  to  the  drawing  of  Hrong 
fparks  from  the  place,  without  ufing  the  phial. 

A  Sore-Throat,  when  taken  on  the  approach  of 
the  firff  fymptoms  of  the  diforder,  is  generally  effec¬ 
tually  cured  by  a  perfon’s  Handing  on  the  ele&rified 
board,  and  drawing  Hrong  fparks  from  different  parts 
of  the  throat,  for  about  ten  minutes. 


Co- 
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Coagulated-Blood  is  very  foon  difperfed  by  the 
fame  method. 

The  extravafation  of  blood  in  the  eyes,  commonly 
call  d  Mood-/hotteny  has  been  remov?d  very  fpeediiy  by 
drawing  of  fmall  fparks  from  them, — the  eye-lids  be- 
ing  clolea.  I  here  is  a  fmall  indrutnent,  confiding  of 
a  glafs  tube,  and  adjuding  wires,  made  on  purpofe 
tor  this  ufe:  Likewife,  another  for  conveying  the 
eiecuic  matter  to  the  teeth,  by  which  the  mo  it  violent 
toGth-acbs  have  fo  me  times  been  inffantly  cured. 


SECT.  III. 

A  Colie oiiQu  cf  'various  Cafes ,  and  Cures  effected  by 
Electrical  Treatment. 

II  has  been  chiefly  from  obferving  the  operations 
and  phenomena  of  nature,  that  men  have  attained 
to  Inch  a  knowledge  of  her  laws,  as  to  be  able  to  pro¬ 
nounce  many  of  them  invariable;  and  from  hence 
tney  are  condantly  led  to  expert  fimiiar  effects  from  a 
iamenefs  of  cauie. 

Nature,  however,  is  found  to  be  fubjedt  to  fb 

gLeat^a  variety  of  irregularities  and  diforders,  that  phi- 

loiophers,  "of  the  moil  penetrating  genius,  have  never 

yet  oeen  able  to  trace  them  to  their  original  ipring. 

Pne  utmoft  they  have  been  able  to  do,  has  been  to 

imiv  together  a  chain  of  confeqtiences,— from  thefe 

effects  fb y  purfuing  an  analytic  method  of  reafoning) 

to  foi  m  fdme  probable  conjedtures  concerning  the 

caufty  and  to  evade  fome  of  thole  calamities  which 

na/e  u£cn  termed  the  evils  of  nature ,  by  calling  in  the 

afli ftance  of  art. — And,  indeed,  to  do  thus  much, 

Lems  to  be  an  arduous  talk  for  feeble  humanity. 

* 


i 
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So  many  are  the  diforders  of  the  animal  fyflem,  that 
phyficians  have  found  it  neceffary  to  arrange  them  in¬ 
to  diftindt  claffes,  and  to  diftinguifh  them  by  certain 
appellations  and  diagnoflics.  To  each  of  them  they 
have  alfo  appropriated  the  ufe  of  certain  drugs  and 
compounds,  which  experience  has  led  them  to  con¬ 
clude  to  be  more  or  lefs  certain  remedies  for  thofe  dif¬ 
orders  ;  and,  though  they  feem  not  yet  to  be  entirely 
agreed  in  opinion,  which  are  to  be  preferred,  in  fome 
particular  circumftances,  yet  mod  of  them  are  ready 
to  allow,  that  pradlical  experience  is,  in  general,  a 
more  fafe  guide  than  theoretical  /peculation. 

Hence  they  have  been  induftrious  to  record  fuch 
particular  Cases  as  they  have  fuppofed  to  be  worthy 
of  obfervation,  together  with  the  method  of  treatment, 

effects  of  the  medicine,  &c. - Cafes  in  Physic, 

like  Precedents  in  the  Law,  ferve  to  determine  the 
practice  with  fomewhat  more  certainty. 

When  the  effects  of  ele dir i city  in  the  cure  of  fome 
difeafes,  were  firft  difeovered,  it  was  natural  that  the 
difeoverers  fhould  particularly'  remark  the  cafes,  and 
publifh  to  the  world  this  extraordinary  remedy.  Whe¬ 
ther  they  did  this  from  motives  purely  benevolent,  or 
with  more  lucrative  intentions,  is  hard  to  fay;  but, 
whatever  were  their  views,  the  remarks  have  certainly 
been  of  fome  benefit  to  mankind.  By  repeating,  or 
improving  the  methods  they  made  ufe  of,  many  peo¬ 
ple  have  got  rid  of  diforders  which  appeared  to  be  be¬ 
yond  the  effedfs  of  medicine. 

And,  as  we  are  to  fuppofe  that  electricity  has  fre¬ 
quently  been  made  ufe  of  with  little  or  no  fuccefs,  per¬ 
haps,  by  this  time  it  would  have  been  of  more  exten- 
five  fervice,  if  thofe  who  were  much  engaged  in  it  had, 
like  the  late  worthy  and  unprejudiced  Dr.  Franklin, 
candidly  recited  the  particular  cafes  wherein  they  might 
have  found  it  to  fail :  Phyficians  would  then,  by  com¬ 
paring 
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paring  the  nature  of  the  remedy  with  that  of  the  dif- 
order,  have  been  better  able  to  determine  how  and 
when  to  adminider  it,  and  in  what  complaints  it  would 
be  moll  likely  to  fucceed. 

For  a  few  years  pafl,  fi nee  I  have  made  any  par¬ 
ticular  enquiries  into  the  fubjecl,  I  have  from  time  to 
time  collected,  from  different  perfons  and  writers,  as 
many  cafes  as  I  could  }  and  have  now  by  me  fome 
hundreds  of  them.  I  intended,  by  comparing  the  va¬ 
rious  accounts,  to  have  digefled  fome  of  them  into  fe- 
parate  claffes,  in  order  to  diflinguifh,  in  fome  mea- 
fure,  the  different  fpecies  of  diforders,  which  appear 
more  or  lefs  likely  to  be  benefited  by  eledlrical  treat¬ 
ment  :  To  clafs  thofe  together  that  appeared,  upon 
the  whole,  to  be  lead  liable  to  exceptions,  and  in 
which  eledlricity  had  been  attended  with  the  greated 
and  mod  condant  fuccefs, — Others,  in  which  it  had 
proved  more  dubious,  and  lefs  efficacious, — Others 
again,  wherein  it  had  failed,  or  been  attended  with 
but  little  benefit :  But  finding  myfelf  unequal  to  the 
talk,  I  mud  leave  it  to  thofe  who  are  better  able  to 
perform  it,  and  ffiali  only  arrange  fome  of  the  cafes  in 
alphabetical  order,  and  infert  them  generally  verbatim 
as  I  find  them  drawn  up, 

St.  Anthony’s  Fire, 

Case  i.  c  Having  obferved  (fays  Mr.  Lovett) 

*  the  great  efficacy  of  the  eledirical  aether,  in  foon  re- 
c  lieving  mod  kinds  of  inflammations,  I  was  inclined 
6  to  think  the  fame  falutary  effedts  would  appear  when. 

6  apply  d  to  the  St.  Anthony's  Fire ;  but,  when  a  cafe 
of  that  fort  offered,  the  inflammation  was  fo  great, 

6  that,  at  fird  fight,  I  almod  defpaired  of  fuccefs. 

c  About  the  middle  of  the  day  I  made  the  fird  trial, 

4  and  before  night  the  fwelling  was  much  abated,  and 
s  in  a  few  days  quite  cured. 

&  2 
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4  The  operation  was  limply  drawing  of  fparks,  with 
4  a  finger,  or  an  iron  Lyle,  while  the  perfon  was  elec- 
c  trihed  on  the  refin. ’ 1 

[Lovett’s  Electricity  rendered  ufefuL ] 

Case  2.  4  April  2,  1763,  my  wife  walked  too 

4  long,  as  appeared  by  the  confequence,  in  the  even- 
4  ing,  in  the  garden.  Next  morning  an  Eryfipelas 
4  appeared  in  her  face.  Her  chin  was  fwelled,  infiam- 
4  ed,  and  full  of  fmall  puhules.  By  night  the  fwel- 
4  ling  had  reached  her  right  cheek,  and  was  proceed- 
4  ing  to  her  neck  and  forehead.  Her  right  eye  feemed 
4  to  be  doling  up,  and  her  whole  face  was  very  fore 
4  and  painful  ♦,  fhe  alfo  found  a  ficknefs  at  her  fio- 
4  mach.  She  alked,  if  I  did  not  think  drawing  fparks 
4  from  her  face  would  be  of  fervice  to  her.  I  drew 
4  fparks  from  it  for  about  ten  minutes.  The  inflam- 
4  mation  inftantly  hopped,  the  ficknefs  went  off  from 
4  her  ftomach,  and  the  forenefs  was  much  abated. 
4  She  could  bear  now  to  prefs  and  rub  it.  Next  morn- 
4  ing  all  her  face  and  head  was  a  little  fwelled ;  but 
4  drawing  fparks  about  five  minutes  at  a  time,  night 
4  and  morning  for  five  days,  perfedtly  cured  her.  She 
4  has  never  had  the  lead  appearance  of  an  Eryfipelas 
4  fmced  [Symes’j  Treatife  on  Fire .] 

t  Agues. 

Case  i.  4  Anne  Heathcqte,  daughter  of  Mr. 
4  Heathcote,  Brazier,  near  Moorfields ,  was  feized, 
4  in  May  laff,  with  what  is  commonly  called  an  Ague 
4  in  the  Head ,  having  a  violent  pain  in  her  head,  face 
4  and  teeth.  After  trying  abundance  of  remedies,  to 
4  no  purpofe,  fhe  was,  in  Auguft ,  ele&rified  through 

4  the 

*  Before  the  more  convenient  method  of  fitting  in  a  chair, 
placed  on  a  glafs-legg'd  board,  was  ufed,  the  patient  generally 

flood  on  a  cake  of  rolin. - The  bed  thing  for  drawing  the 

ipaiks,  is  a  dilcharging-rod,  with  a  brafo  knob. 
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the  head.  Immediately  the  pain  fixed  in  her  teeth 
She  was  electrified  four  times  more,  and  has  felt 
nothing  Oi  it  fince.  [W  esley’s  Dejideratum .] 

Case  2.  ‘  In  January,  1761,  I  was  apply’d  to,  for 

two  children  (Sons  of  Mr.  Chancellor,  Taylor,  of 
Bnfiol,  the  eldeft  nine  years  old,  the  other  five)  to 
electrify  them  on  account  of  a  Tertian  Ague,  which 
had  ftubbornly  refilled  all  applications.  I  ordered 
the  children  to  be  brought  to  me,  juft  as  the  a<nie 
was  coming  upon  them  ;  Experience  having  taught 
me  that  this  is  the  only  time  to  give  the  fhock  with 
efficacy.  They  were  electrified  only  twice,  and  were 
perfectly  cured,  by  palling  thro’  them  four  flight 
ih ociis,  two  thiough  the  ftomach,  and  two  through 
the  hides.  ‘  13 

‘  IfI  March  following  one  of  the  children  fell  into 
tae  water,  and  his  ague  returned.  He  was  brought 
to  me  again,  but  then  the  eleftrical  Ihock  had  not 
the  lcaft  effeft.’  [Svmes.] 

Case  3.  ‘March  27,  1764,  walking  a  little  way 
irorn  my  houfe,  and  looking  on  a  poor  man  digo-incr 
11  ones,  he  uidoenly  aropt  his  too],  and  cry’d  our  I 
can’t  work,  I  muft  go  home.  His  ioiiloquy  natu¬ 
rally  led  me  to  enquire,  why  ?  Sir,  reply’d  he,  I 
have  had  a  third  day’s  ague  for  thefe  fix  weeks,  and 
now  I  leel  it  coming  upon  me.  I  took  him  imme¬ 
diately  to  my  machine,  and  paffed  four  fhocks 
through  him  crofs-wavs.  Two  from  the  right  hand 
to  tne  left  foot,  and  ,two  from  the  left  hand  to  the 
right  root.  I  faw  no  more  of  him  till  April  follow¬ 
ing  ;  when  he  told  me  he  never  had  the  a<me  but 
once  after,  and  that  only  for  three  minutes  •  He 
was  then  well  and  heart/.  His  name  is  Wiliam 
Carter,  aged  fixty.’  [Idem.] 
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Blindness,  Decay,  or  Lofs  of  Sight. 

Case  i.  Extract  of  a  Letter  from  Mr.  Floyer, 
Surgeon,  at  Dorcbefter ,  to  Dr.  Bent,  at  Exeter .  May 

23->  l75l- 

c  I  have  lately  had  two  or  three  opportunities  of 
4  trying  the  effeCts  of  electricity  on  paralytic  perfons, 

4  with  fuccels :  What  mod  tends  to  prove  its  good 
4  effeCts  on  the  human  body,  is  the  following  cafe  : 

c  A  Boy  about  feven  years  of  age,  was  taken  blind 
‘  fuddenly  in  both  his  eyes,  without  any  previous 
4  fever,  pain,  or  diforder.  Three  or  four  days  after 
4  he  had  loft  his  fight,  he  was  brought  to  me.  Upon 
4  infpeCting  his  eyes,  I  found  the  pupil  of  each  fo 
c  entirely  dilated,  that  I  could  not  difeover  of  what 
c  colour  the  iris  was,  not  the  leaft  verge  of  it  to  be  v 
*  feen,  but  the  cornea,  tranfparent,  appeared  one  con- 
4  tinued  black  fpot.  I  told  his  parents  I  believed  he 
4  would  never  be  able  to  fee  again,  for  there  was  fel- 
4  dom  or  never  a  cure  for  fuch  diforders  of  the  eyes, 

4  taking  the  cafe  to  be  a  perfect  Gutta  ferena  in  both 
4  eyes.  I  determined,  however,  to  try  the  effect  of 
4  the  electrical  fhock,  as  I  had  met  with  fuccefs  in 
4  fome  cafes  before.  Accordingly  I  fattened  a  wire 
4  from  the  outer  coating  of  the  phial  to  his  leg,  and 
4  another  round  his  head,  which  being  brought  to 
4  the  conductor  produced  a  ftrong  explofion.  I  re- 
4  peated  the  fhock  three  times  more.  He  was  put  to 
4  bed,  and  continued  there  till  the  next  morning  in 
4  profufe  fweat.  Fie  agreeably  alarmed  his  father  in 
4  the  morning,  by  faying  he  could  fee  the  window. 

4  When  he  was  brought  to  me,  I  perceived  a  fmall 
4  circular  rim,  of  a  light  grey  colour,  round  the  out- 
4  fide  of  the  iris,  and  obferved  that  he  knew  when  I 
4  put  my  hand  between  his  eyes  and  the  light,  which 
4  he  did  not  before,  tho’  in  the  funfhine.  This  gave 
4  me  encouragement  to  repeat  what  was  done  the  day 

c  before 
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before.  The  next  day  almoft  half  the  iris  could  be 
leen,^  with  fome  fmall  degree  of  contra&ion  and  di¬ 
latation.  The  third  day  he  could  difcover  and  dif- 
-  tinguifh  objeds.  The  fourth  he  could  diftinguifh 
‘  colours,  with  bride  contradions  of  the  iris.  The 
fifth  day,  aiter  lepeating  the  operation,  I  obferved 
c  the  iris  to  contrad  and  dilate  as  well  as  ever;  and, 
4  upon  a  fir  id  examination,  found  his  fight  to  he  per- 
fedly  reilored,  and  the  eyes,  in  every  refped,  as 
4  well  as  if  they  had  never  been  difordered.’ 

In  a  fubfequent  letter,  dated  the  Rccctw-bw  folio  win  0% 
Mr.  Floyer  informs  Dr.  Bent  of  the  Boy’s  continu¬ 
ing  well.  That  he  had  his  cafe  attefled  by  thofe  who 
faw  him  elecu  ificd  ;  and  that  many,  who  had  heard 
of  this  extraordinary  cure,  came  to  fee,  and  examine 
him.  He  alfo  mentions  a  circumflance  that  he  had 
forgot,  in  his  former  lette r—the  application  of  a  blifter 
plaiiter  to  the  nape  of  the  boy’s  neck,  the  day  before 
he  was  elediified.  1  his  he  had  done  the  firfi  thino-, 
but^ never  thought  of  it  afterwards,  till  it  was  almolt 
dry’d  up.  He  doubts  whether  this  had  any  fhare  in 
effecting  the  cure,  but  thought  proper  not  to  omit 
the  mentioning  of  every  circumflance. 

He  likewife  informs  Dr.  Bent  of  fome  other  cures 
which  he  had  performed  by  means  of  the  eledric  ihock 
particularly  two  girls,  whom  he  had  cured  of  obftruc- 

tions,  one  of  whom  had  taken  medicines  for  twelve 
months  without  erred. 

Case  2.  Mr.  Wesley,  in  his  Defidpratum ,  a  Berts 
the  following  accounts,  tranfmitted  to  him  from  a 
gentleman  of  NcwcaJUe-upon-Tyne . 

c  Last  week  a  poor  man  in  Sandgate ,  that  had  been 
c  blind  twrenty-four  years,  was  led  to  the  machine  I 
c  fet  him  upon  the  electrical  board,  and  drew  (parks, 

&  for  about  twenty  minutes  from  the  pupil  of  his  eyes] 

6  After 
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4  After  he  had  refted  himfelf  a  little,  and  was  able  to 
c  look  up,  he  told  us  he  could  fee  Sidgate ,  which  he 
4  had  not  l'een  for  many  years  before.  He  could  alfo 
4  diftinguifh  objects  in  the  room,  and  was  able  to  walk 
4  home  without  a  guide.  He  came  a  fecond  time, 
4  and  was  fo  much  better,  that  I  imagine  he  did  not 
4  think  it  neceffary  to  come  any  more.5 

Case  g.  4  Fie  adds,  About  the  time  I  wrote  laft, 
4  a  young  woman  was  cured  of  a  fourteen  years  blind- 
4  nefs.  She  was  able,  before  fhe  went  home,  to  diftin- 
4  gu i Hi  one  letter  from  another.5 

Case  4.  4  From  the  fame  perfon,  a  few  days  af- 

4  terwards,  I  received  the  following  lines. 

4  The  cure  of  the  blind  man  of  Newcaftle, ,  has  fpread 
4  through  all  the  country  *,  in  confequence  of  which, 
4  I  am,  much  againfl  my  will,  become  an  occulift. 
4  I  have  feveral  in  hand,  among  the  reft  a  girl,  about 
4  feventeen,  has  been  with  me  three  weeks.  Her  cafe 
4  is  owing  to  a  film,  or  fkin,  grown  over  her  eyes. 
4  It  came  by  the  Small-Pox,  about  twelve  years  fince. 
4  Her  friends  have  had  all  advice,  and  ufed  all  the 
4  means  in  their  power  to  no  purpofe  *,  except  that  fhe 
4  has  loft  her  left  eye  irrecoverably  by  one  of  the  per- 
4  fons  they  apply 5d  to. 

4  When  fhe  came  to  me  the  iris  of  the  right  eye  was 
4  very  nearly  covered  with  a  thick  fkin,  lo  that  fhe 
4  could  do  little  more  than  diftinguifh  day  from  night. 
4  The  method  I  have  taken  is  drawing  fparks  from  her 
4  eye,  and  fometimes  giving  fhocks,  from  her  head, 
4  or  neck,  down  her  arm,  to  carry  off  the  frequent 
4  complaints  of  pain  and  dizzinefs  in  her  head,  which 
4  never  fails  of  fucceedinor  in  about  ten  minutes.  We 

O 

4  have  electrified  her  about  half  an  hour,  twice  every 
4  day.  The  fkin  waftes  gradually,  and  daily  grows 
4  thinner  j  fo  that  now  the  colour  of  her  eye  appears 

4  through 
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‘  through  it.  The  other  day,  as  I  had  her  in  hand, 
‘  law  the  buttons  of  my  fhirt  fleeve  ;  but  her  eye 
4  is  yet  very  weak.’ 

Case  5.  ‘  In  January  1762,  a  poor  woman,  aged 

‘  about  thirty,  came  to  my  door  begging.  She  was 

‘  almoft  bilnd-  °n  enquiry  I  found  her  blindnefs  was 
cuuled  by  a  blow  with  a  potatoe,  about  two  years 
a.id  a  half  before  1  It  was  flung  with  great  force, 

‘  and  ftruck  her.in  the  right  eye,  with  which  fhe  had 
never  feen,  owing  to  an  injury  fhe  had  received  in 
‘  her  Infancy.  But  the  left  eye,  till  that  accident, 

*  was  always  ftrong.  An  inflammation  immediately 
enl°ed ;  and,  wnen  ihe  came  to  me,  the  right  eye 

‘  was  much  Swelled,  and  protuberated  out  of  the 
‘  lockec-  The  anguifh  was  very  great,  and  fo  affect- 
ecl  the  left  eye,  that  fhe  had  no  more  fight  left  than 
c  juft  fufficient  to  go  about  to  beg. 

‘  I  took  her  to  my  machine,  and  drew  fparks  from 

•  born  her  eyes.  She  feemed  better,  before  fhe  quit¬ 
ted  the  room;  but  by  next  morning  was  eonfiderablv 

l0:  Atter  drawing  fparks  from  her  eyes,  about  ten 
minutes  at  a  time,  for  four  mornings,  fhe  fo  far  re- 
^  covered  her  fight,  that  fhe  could  fee  to  few  a  whole 
5  day  together.  In  about  five  weeks  I  difmiffed  her 
‘  as  Perfectly  cured.’  [Svmes.] 

Case  6.  ‘  In  the  fpring  of  the  year  1763,  a  lady 

‘  was  periuaded  to  try  the  efFedt  of  eledlricity  for  her 
fight.  It_  had  been  gradually  decaying  for  fome 
4  A  film  could  be  perceived  gathering  over  the 

iiis,  and  making  its  way  to  cover  the  pupil.  One 
‘  eye,  in  particular,  was  fo  darkened  that  fhe  could 
not  fee  with  it  either  to  read  or  thread  a  needle. 

c  ‘  1  DREw  fparks  from  her  eyes  about  the  fpace  of 
three  or  four  minutes  every  morning,  for  a  fort¬ 
night.  She  found  her  eyes  furprifmgly  mended ; 

L  ■  ‘  and 
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and  thole  who  flood  by  could,  as  it  were,  fee  the 
curtain  draw  back  from  the  pupil  and  iris.  She  at¬ 
tended  afterwards,  at  times,  for  fix  weeks  longer, 
and  when  fhe  left  me,  was  able  to  thread  the  finefl 
needle,  and  to  read  the  fmallefl  print.’  [Idem.] 

Bronchocele. 

Case  i.  c  Susanna  Rea,  of  JVorceJler ,  was  troubled 
with  a  Bronchocele  (the  moft  obflinate  of  all  fwellings) 
for  ten  or  eleven  years.  It  began  on  the  right  fide 
of  her  wind- pipe,  and  gradually  increafed  over  it, 
till  her  neck  was  more  than  eighteen  inches  about. 
This  fwelling  was  ele6trified  *,  and  fparks  drawn  from 
it  once  a  day  for  three  months.  The  fwelling  is  nowr 
confiderably  abated  *,  the  fmallefl  part  of  the  neck  is 
not  quite  thirteen  inches,  the  largefl  about  fifteen 
and  an  half.  What  fwelling  remains,  is  at  one  par¬ 
ticular  part  only,  and  has  now  the  appearance  of  a 
wen ,  but  is  much  more  loft,  and  appears  to  wafle 
much  fafler  than  at  firft.*  [Lovett.] 

Case  2.  c  Another  perfon,  troubled  with  the  fame 
diforder,  but  not  of  fo  long  continuance,  has  lately 
began  with  the  fame  operations  *,  and  the  fwelling  a- 
bates  much  fafler  than  the  former.’  [Idem.] 

Bruises. 

Case  i.  4  William  Jones,  a  plaflerer,  in  King- 
fir  eet ,  Seven-Dials,  fell  from  a  fcaffold.  He  was 
grievoufly  bruifed,  and  lay  in  violent  pain,  utterly 
helplefs,  for  two  days,  when  he  was  brought  by  two 
men,  to  be  ele&rified.  This  well-timed  application 
of  eledlricity  was  fo  effectual,  that  the  man  walked 
home  alone,  and  the  next  week  went  to  his  work. 

[Wesley.] 

Case  2.  ‘Mary  Osgathorp  had  her  foot  bruifed 
by  a  flone  falling  on  it,  which  occafioned  a  running 

4  fore. 
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‘  fore-  L  continued,  (tho’  frequently  healed  for  a 
4  time)  upwards  of  eight  years  ;  but  was  entirely  cured 
‘  a  month  ago,  by  eleftrifying,  and  has  never  broke 
4  out  fince.*  [Idem.] 

Burns  and  Scalds. 

.  We  have  feveral  inftances  of  the  goodeffedb  of  elec¬ 
tricity  when  apply ’d  immediately  after  the  accident. _ 

The  general  method  is  to  draw  (parks  from  the  place, 
which  generally  prevents  blifters,  and  appeafes  the  pain. 

Coldness  in  the  Feet 

is  iikewife  effeftually  cured  by  a  few  moderate  (hocks, 
daily  repeated  for  fome  time.  The  perfon  may  ftand 

on  a  piate  of  tin,  and  a  chain  be  faftened  to  any  part 
of  the  lee.  r 

Contractions. 

‘  Electricity  has  certainly  removed  fo  many  com- 
V  plaints  of  this  kind,  that  it  deferves  to  be  try’d 
4  wherever  they  occur.* 

Case  i.  4  One  who  had  loft  the  ule  of  his  limbs, 
from  cold,  for  feveral  years,  was,  at  length,  quite 
4  lettered  by  the  ufe  of  eledricity.* 

Case  2.  4  Another,  whofe  knee-joint  had  been 

above  five  years  contraded  from  a  rheumatifm,  was 
%  c  to  ftraighten  it  after  twice  eledrifying.* 

[Lovett.] 

Case  3.  4  Or.  Hart,  in  a  letter  to  Dr.  V\Aatson, 

s  dated  Salop ,  March  20th’  1756,  mentions  a  cure  per- 
4  formed  by  eledricity,  upon  a  woman  whofe  hand 
4  and  wrift  had  been,  for  fome  time,  rendered  ufelefs 
by  a  violent  contradion  of  the  mufcles.  She  was 
not  lenfible  of  the  firft  fhock  that  was  given  her ; 
but,  as  they  were  repeated,  the  fenfation  increafed, 
till  fhe  was  perfedly  well.  She  was  alfo  cured  a  fe- 
cond  time,  after  a  relapfe  occafioned  by  a  cold.’ 

[Phil,  Trans.— Priestley.] 

Case 
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Case  4.  4  But  perhaps  the  mod  remarkable  cafe  that 
4  has  yet  occurred  of  the  ufe  of  electricity  in  curing  a 
4  diforder  of  this  kind,  and  indeed  of  any  that  is  inci- 
4  dent  to  the  human  body,  was  of  that  dreadful  dif- 
4  order,  an  univerfal  tetanus.  It  is  related  by  Dr. 
4  Watson,  in  the  Philofophical  Tranfa&ions  ;  and 
4  the  account  was  read  at  the  Royal  Society,  the  10th 
4  of  Feb ,  1 763.  The  patient  was  a  girl  about  feven 
4  years  of  age,  who  was  firft  feized  with  a  diforder 
4  occafioned  by  the  Worms,  and  at  length  by  an  uni- 
4  verfal  rigidity  of  her  mufcles;  fo  that  her  whole  bo- 
4  dy  felt  more  like  that  of  a  dead  animal,  than  a  liv- 
4  ing  one.  She  had  continued  in  this  difmal  condi- 
4  tion  above  a  month,  and  about  the  middle  of  Nov. 
4  1762,  after  all  the  ufual  medicines  had  failed.  Dr. 
4  Watson  began  to  eleCfriry  her;  and  continued  to 
4  do  it,  by  intervals,  till  the  end  of  January  follow- 
4  ing  *,  when  every  mufcle  of  her  body  was  perfectly 
4  flexible,  and  fubfervient  to  her  will,  fo  that  fhe 
4  could  not  only  (land  upright,  but  could  walk,  and 
4  even  run  like  other  children  of  her  aged  [Isid.] 

Case  5.  4  M —  D— ,  had  been  affli&ed  with  the 

4  molt  violent  Cramp  in  her  legs  I  ever  heard  of  ; 
4  which  diforder  feized  her  before  fhe  was  twenty  years 
4  of  age,  and  continued  (at  intervals)  till  the  operation 
4  was  performed,  when  fhe  was  upwards  of  feventy. 
4  This  was  mod  violent  always  when  in  bed,  at  which 
4  time  fhe  was  forced  to  tumble  out  on  the  floor,  and 
4  this,  fometimes,  twice  or  thrice  the  fame  night  : 
4  The  violent  convulfed  mufcular  parts  forming  them- 
4  felves  into  diflorted  ridges,  attended  with  exquifite 
4  pain,  burfling  the  fmali  blood- veflels,  which  after- 
4  wards  appeared  of  a  livid  hue,  for  a  confiderable 
4  time.  This  was  entirely  cured  in  a  few  days.  The 
4  operation  wTas  fhocks  only,  and  performed  once  a 
4  day.  thus  :  Having  taken  off  her  fhoes,  fhe  put  one 

4  foot 
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i  foot  on  the  end  of  the  chain  which  came  from  the 
‘  outer  coating  of  the  charged  phial;  then  putting 
4  one  end  of  a  thick  wire  to  the  other  foot,  by  brine? 
6  ing  the  other  end  to  the  conductor,  the  ele&ric  mal 
4  ter  was  conveyed  through  both  legs,  at  the  fame 

^me*  [Lovett.] 

Case  6.  4  Another  perfon,  who  had  rigid  knots 

jo  the  thigh,  like  thofe  appearing  in  violent  Cramps, 
4  though  much  more  fo  ft,  and  lefs  painful;  they  were 
entirely  difperfed,  in  a  minute  or  two,  by  limply 
drawing  fparks  Irom  the  part  affefted/  [Idem.] 

Mr.  Wesley  fays  he  never  knew  elearicity  to  fail, 
when  apply ’d  to  that  painful  contraaion  called  the 

^raniP*  [Desider.J 

Deafness. 

4  When  this  arifes  from  harden’d  wax,  or  following 
4  a  fever,  it  is  often  cured  by  only  drawing  off  fparks/ 

Case  i.  4  At  Stockholm,  a  gentleman  of  diftinc- 
4  tion,  who  had  been  almoft  deaf,  a  confiderable  time, 

4  with  a  finging  in  his  ears,  was  perfeaiy  cured  in 
4  three  or  four  minutes/ 

Case  2.  4  A  Man  fifty- fewen  years  old,  who  had 

4  been  deaf  for  thirty-two  years,  was  fo  far  relieved  in 
4  a  few  days,  as  to  hear  tolerably  well/ 

Case  g.  4  Samuel  Jones,  Gardener,  at  Lambeth- 
c  Marjh ,  leap  d  into  the  'Thames ,  to  fave  a  man  from 
4  drowning.  Hereby  he  became  fo  deaf  in  both  ears, 
tnat  lie  could  not.  hear  any  found  at  all,  were  it  ever 
4  3o  loud.  After  being  once  eledlrified,  he  could  hear 
tiie  nolle  ot  a  coach,  at  fbme  diffance.  After  the 
4  third  time,  he  could  hear  the  found  of  the  electrical 
machine.  He  came  no  more,  fo  it  is  fuppofed  he 
4  is  well/  [Desider.] 


Case 
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Case  4.  Mr.  Wilson,  in  his  Treatife  on  Electri¬ 
city,  gives  us  an  account  of  a  remarkable  cure  which 
he  performed,  in  the  year  174&,  on  Mrs.  Ml  Smar- 
gins.  She  had  been  deaf  (from  a  cold  at  fir  ft)  for 
feventeen  years,  and  could  hear  no  thine;  that  was  laid 
to  her,  uniefs  fpoken  very  loud  in  her  ear.  Mr.  Wil¬ 
son  tranfmitted  a  fmaU  charge  through  her  head,  juft 
above  the  ears,  She  was  immediately  fenfible  of  a 
degree  of  warmth  in  her  head,  from  one  ear  to  the 
other.  The  difeharges  were  repeated  four  times,  each 
increaftng  a  little  in  Tcrength.  The  warmth  increafed 
at  each  (hock,  particularly  in  that  ear  with  which  fhe 
heard  the  leaft,  and  continued  all  day,  with  a  kind  of 
twitchings  in  the  ear.  The  next  morning  the  opera¬ 
tion  was  repeated.  The  twitchings  became  more  vio¬ 
lent,  and  the  warmth  greater  round  the  ears.  Thefe 
effe&s  continued  all  the  day,  and  fhe  heard  confider- 
ably  better.  On  continuing  this  method  for  a  few 
days,  fhe  was  perfectly  reftored  to  her  hearing,  which 
continued  without  a  relapfe. 

At  the  time  when  fine  was  firft  ele&rified,  (he  had  a 
cold,  and  her  eyes  were  much  inflamed.  The  inflam¬ 
mation  decreafed  after  the  firft  operation,  and  was 
entirely  removed  immediately  after  the  fecond. 

We  have  many  inflances  wherein  electricity  has  been 
fuccefsfully  apply’d  in  cafes  of  deafnefs  ;  but  the  fuc- 
cefs  ferns  rather  dependant  on  fame  concurrent  cir- 
cumftances ;  either  the  time  or  mode  of  application, 
habitude  of  the  patient,  or  ftate  of  the  diforder;  for 
we  have  alfo  many  other  mftances  in  which  it  has  ei¬ 
ther  been  of  very  little  fervice,  or  totally  failed.  Mr. 
Wilson  fays,  he  afterwards  repeated  this  method  with 
fix  other  perfons,  but  it  was  not  attended  with  the 
fame  fuccefs. 

Mr.  Ferguson  likewife  informs  us  that  he  cured  a 
xnan  who  had  loft  his  hearing,  by  only  twice  drawing 

f parks 
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i parks  from  his  ears  *,  and  was  afterwards  as  fuccefs- 
lefs  with  two  or  three  others,  whom  he  ekdrified  in 
the  fame  manner. 

Dropsy. 

*  Mary  Baker,  Chairwoman,  aged  27,  living  at 
c  Mrs.  Hunt’s,  in  Neal' s-Tard,  near  Seven  Dials,  hav-  ! 

ing  been  long  ill  of  aDropfy,  was  admitted  laft  year 
4  into  St.  Georg Ps-  Hofpital .  But,  on  Nov.  28,  die  was 
c  difcharged  out  of  it,  as  incurable ;  as  die  was  alfo 
f  from  the  Wefiminfter- i n firma  ry .  In  fpring  lad:  die 
c  was  electrified,  and  foon  after  parted  with  fevera! 

6  gallons  of  water.  After  being  twice  more  electrified 
c  die  was  well,  and  able  again'to  earn  her  livinop 

[Wesley’s  Defider .] 

This,  I  think,  is  the  only  cafe  of  a  Dropfy,  that  I 
have  met  with,  in  which  eledricity  has  been  applykL 
~T'he  cure,  as  here  recited  by  Mr.  W.  appears  very 
extraordinary.  In  what  manner  the  woman  was  elec¬ 
trified,  he  does  not  mention.  His  recital  of  many  of 
the  cales  is  too  laconic.  To  fay,  A  perfon  was  elec¬ 
trified  and  cured ,  is  fomcwhat  like  Eying,  He  recover¬ 
ed  by  taking  Phyfic. 

Epilepsy,  and  Fits  of  various  Kinds. 

I*.  C  ^7  Servant,  C.  P«  had  many  years 
4  been  affiided  with  Hyfteric  Fits,  in  1761  I  lent 
4  her  an  Out-Patient  to  the  Infirmary,  which  die  at- 
4  tended  feveral  months,  but  to  appearance,  with- 
4  out  the  lead  goqd  effed.’  Her  fits  increafed,  and 
4  her  conftitudon  leemed  much  weakened.  At  laft,  I 
propofed  Electricity  to  her.  She  received  feveral 
4  fhocks,  but  not  the  lead  good  or  ill  e Ted  could  be 
4  perceived  from  them.  Thinking  with  myfijf  that  I 
might  have  given  the  Oiocks  at  an  improper  feafon,- 
I  changed  the  time,  and  gave  them  to  her  when  the 
fit  was  upon  her.  The  effed  was  now*  aftoni  filing. 
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4  The  fit  ceafed.  The  convulfions  were  quieted,  and 
4  file  was  enabled  in  five  minutes  to  go  about  her  ufual 
4  work;  whereas,  when  the  fit  was  left  to  itfelf,  it 
4  weakened  her  fo  much,  that  it  was  fometimes  near 
4  two  days  before  fiie  recovered  that  little  firength, 
4  that  the  fits  had  left  her.  I  purfued  this  method. 
4  Her  fits  gradually  lefiened,  and  at  length  ceafed. 

c  But  I  mufl  here  inform  the  reader,  that  in  the 
4  fpring  1762,  I  advifed  her  to  ufe  the  Cold  Bath, 
4  which  did  her  much  o;ood.  This  fhe  has  continued 
4  every  fummer  fince,  and  at  the  writing  this,  Dec. 
4  1764,  file  continues  in  perfeCt  health,  and  has  had, 
4  from  her  own  account,  but  fix  fits,  and  thofe  chiefly 
4  from  furprife,  fince  fhe  left  off  the  ufe  of  eleCtri- 
4  city,  which  was  from  the  time  of  her  firft  ufing  the 
4  Cold-Bath. 

4  I  passed  the  fiiocks  thro’  the  heart,  and  from  the 
4  right  fhoulder  to  the  left  fide,  and  then  from  the 
4  left  fiioulder  to  the  right  fide.  When  fhe  was  much 
4  convulfcd,  I  paffed  the  fhock  from  the  left  hand  to 
4  the  right  foot,  and  then  from  the  right  hand  to  the 
4  left  foot.’  [Symes.] 

Case  2.  4  Sarah  Bettesworth,  aged  22,  then 

4  living  in  Cow-Lane ,  was  lome  years  fince  feized  with 
4  fo  violent  fits,  that  five  or  fix  men  were  fcarce  able 
4  to  hold  her.  In  autumn  1756,  while  fhe  was  in  one 
4  of  them,  fhe  was  electrified.  The  phial  was  apply’d 
4  to  one  fhoulder,  as  fhe  lay  on  the  ground,  and  the 
4  wire  to  the  other.  On  the  firft  fhock  her  ftruggling 
4  ceafed,  and  fhe  lay  (till.  At  the  fecond  her  fenfes 

returned.  After  two  or  three  more,  fhe  arofe  in 
4  good  health.  Some  months  after,  fhe  relapfed,  and 
4  was  eleCtrified  again,  and  again  entirely  cured.  Laft 
*  Eafter  fhe  fell  into  a  fit  again,  through  a  fright ; 

4  but  by  a  few  fiiocks  was  cured,  and  reftored  to 
4  health.  [Wesley.] 

Case 
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Case  3.  4  William  Matthews,  Schoolmafier, 

4  near  Moorfields ,  aged  32,  had  Epileptic  Fits  (fuppof- 
6  ed  to  be  hereditary)  from  his  birth,  till  he  was  fix 
6  years  old.  Thence  he  was  free  till  thirteen.  They 
4  then  returned  on  occafion  of  a  fright,  and  continued 
4  fo  to  do  twice  or  thrice  in  a  year,  till  he  was  feven- 
4  teen.  From  that  time  they  came  almofl:  every  month, 
4  till  the  year  1753  *,  fince  then  they  ufually  returned, 
6  about  once  in  ten  or  eleven  weeks.  In  the  middle 
4  of  March  laft  he  began  to  be  eledrified,  both  through 
4  the  head,  and  from  head  to  foot.  April  4,  he  had 
4  a  flight  fit;  but  from  that  time  to  this,  Nov *  1,  has 
4  had  none  at  at  all. 

Mr.  W.  afks,  4  Can  all  England  afford  fuch  a  cure 
4  as  this,  wrought  by  a  courfe  of  medicines?3 

[Desider.] 

Case  4,  4  A  young  Lady  had  been  afflided  with 

4  fits  near  feven  years,  which  feized  her  without  any 
4  warning,  and  threw  her  on  her  face  quite  infenfible. 
4  Thefe  frequently  returned  twice  in  a  day.  This  was 
4  attended  with  almoft  a  continual  coldnefs  in  her  feet. 

4  Her  ftomach  alfo  was  much  affeded.  She  was  elec- 
4  trifled  by  (landing  upon  a  wire  from  the  coating  of 
4  a  phial,  and  to  complete  the  circuit,  another  v/ire 
was  laid  upon  her  head.  By  this  means,  both  the 
4  fits  and  coldnefs  were  gradually  removed,  and  a 
4  complete  cure  effeded.3  [Wesley,  Lovett.] 

Case  5.  4  Eliz.  Bund,  near  the  Old  Hills ,  a  few 

mdes  from  IVorcefter ,  had  for  fifty  years  been  afHid- 
4  ed  with  levere  fits,  which,  like  an  Epilepfy,  gave 
4  her  no  warning,  but  threw  down  in  an  inftant  to  the 
4  ground,  and  continued  her  in  a  flate  of  infenfibility 
4  for  a  confiderable  time.  She  was  attacked  by  thefe 
4  fits  formed mes  twice  or  three  times  in  a  day.  After 
4  being  eledrified,  upon  her  return  home,  fhe  found 
4  fuch  a  furprifing  amendment,  as  encouraged  her  to 

M  4  come 
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4  come  to  Worcefler ,  as  often  as  fhe  had  opportunity, 
4  in  order  to  repeat  the  operation  *,  the  confequence  of 
4  which,  was  the  gradual  decreafe  of  an  inveterate 
c  Head-ach,  which  attended  her  di (order  ;  and,  at 
6  laft,  the  total  reflation  of  the  fits  *,  for,  inftead  of 
4  being  feized  with  them  twice  or  thrice  a  day,  after 
4  fhe-  had  began  thefe  eledtrical  operations,  fhe  had 

*  no  more  than  about  four  of  them,  and  thofe  greatly 

4  weakened;  and,  as  fhe  has  none  of  them  fince  Chrijt- 
4  mas ,  1753,  there  is  fuflicient  reafon  to  hope  they 
c  will  not  return.  The  operation  was  fhocks  chiefly. 
4  Signed  Sept.  12,  1754.’  [Id.] 

From  the  variety  of  cures,  in  Hyfleric  and  fimilar 
cafes,  which  Mr.  Lovett  effedted  by  Electricity,  he 
fuppofes  it  to  be  peculiarly  ferviceable  in  diforders  of 
this  kind,  but  obferves  that,  4  In  thefe  complaints,  it 
4  is  not  to  be  done  by  halves ;  not  for  a  few  minutes 
4  only,  (which  is  fuflicient  in  fome  others)  particularly 
4  if  it  has  taken  deep  root but  the  perfon  ought  to 
4  (land  or  fit  on  the  eledtrified  flooi  for  an  hour  in  the 
4  morning,  and  another  in  the  evening  each  day  *,  or, 
4  if  two  hours  a  day  cannot  be  comply’d  with,  let 
4  it  be  two  half  hours ;  This  may  be  firft  practifed 
4  with  fometimes  Amply  drawing  off  fparks ;  after- 
4  wards  with  fome  flight  fhocks,  and  then,  if  the  dif- 
4  order  requires  it,  to  be  increafed  with  more.  Such 
4  proceeding  I  feldom  found  to  fail  of  the  defired 
4  effeCts.’ 

Feet  violently  difordered. 

Case  i.  4  John  Webb,  of  Worcefter ,  feventy  years 
4  of  age,  was  much  difordered  in  his  feet,  for  ten  or 
4  twelve  years.  The  pain  relembled  that  of  the  Gout, 

*  but  fuch  a  coldnefs  attended  it  as  was  fcarcely  fupport- 
4  able.  If  he  warmed  them  by  the  fire,  they  raged 
4  fiill  more,  as  alfo  when  he  began  to  be  warm  in 
4  bed.  The  nails  of  his  toes  frequently  dropt  off : 

4  The 
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c  The  toes  in  general  appeared  livid  ;  and  frequently 

5  large  black,  or  bluife  fpots  were  formed  on  the  ends 

6  of  them,  or  on  the  top  and  Tides  of  his  feet ;  and 
his  heels  were  generally  puffed  up  like  blown  blad- 

‘  ders. 

All  thefe  complaints  gradually  decreafed,  till 
4  they  were  totally  removed,  by  his  being  electrified 
once  a  day,  for  fometime,  and  afterwards  twice  a 
c  week.  At  firft  only  fparks  were  drawn.  After- 

4  wards,  the  chain  was  brought  from  the  outward 
coating  of  the  phial,  to  the  part  affeCted  of  one  foot; 
c  then  one  end  or  a  wire  was  laid  to  the  part  affected 

*  of  the  other  foot,  and  the  other  end  of  the  wire 

brought  to  the  conductor.’  [Lovett. ] 

Case  2.  c  Esther  Hopkins,  of  ‘Tedney^  near  Wor- 
c  cefter ,  was  troubled  with  a  very  painful  fwelling,  in 
c  the  ball  of  her  great  toe,  for  feme  years.  The  pain 
<  was  greateft  when  fee  was  in  bed.  Having,  in  vain, 
made  ufe  of  other  meaps,  fee  came  to  Worcefter^  to 
try  the  effeCt  of  electricity.  After  the  firft  or  fecond 
operation,  the  pain  was  much  abated;  and  fee  told 
me,  with  plcafure,  fee  had  had  a  more  comfortable 
c  night’s  reft  than  for  a  confiderable  time  before.  Af¬ 
ter  continuing  the  ufe  of  electricity  for  a  fmall  time 

*  longer,  the  iwelling  gradually  affuaged,  and  the 
pain  left  her.  i  he  operation  was  fetting  her  upon  a 
cake  of  rofin,  and  drawing;  fparks  from  the 

6  feCted.’ 

Case  3.  .  c  Mr.  Joshua  Wade,  of  Perjhore ,  was  for 
ieven  or  eight  years  troubled  with  a  painful  diforcler 
in  one  of  his  toes ;  and  though  it  was  tender  as  a 
boil,  yet  nothing  was  to  be  feen.  The  pain  was  fo 
6  great  that  he  was  determin’d  to  have  the  toe  cut  off. 


c  This  troublefome  malady  was  effectually  cured  at 
one  operation ;  which  was  performed  in  the  fame 
as  the  above.’  jqD.j 

Fe- 
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Felons. 

In  an  account  from  Upfal,  in  Sweden,  by  Dr.  Zet- 
zell,  we  are  informed  that  thefe  are  brought  to  a 
fpeedy  digedion,  and  cured,  by  drawing  electrical 
fparks  from  them  :  But  no  particular  cafe  is  men¬ 
tioned. 

Fistula  Lachrymalis. 

Anne  Thomason,  in  Little  Fijh-Jlreet ,  TVorcefier ; 
c  was  troubled  with  a  Fidula  near  the  inner  corner  of 
c  her  eye,  which  broke  out  and  healed  no  lefs  than 
c  feven  times.  The  laft  time  it  healed,  it  continued 
6  well  for  fome  time  ;  after  which  it  began  with  a  final  1 
c  fwelling,  and  continued  growing  larger,  till  it  was 
c  as  big  as  a  filbert  ^  when  (he  was  advifed  to  try  elec- 
c  tricity.  Alter  the  fwelling  was  eleClrined,  it  foon 
*  decreafed,  till  it  was  entirely  difperfed ;  and  has  com 
4  tinued  well  for  more  than  two  years,  without  the 
4  lead  fymptom  of  any  return  of  the  diiorder. — The 
c  operation  was  limply  drawing  fparks  from  the  part 
c  affedledd  [Lovett.] 

Gout. 

I  find  but  few  indances  of  the  effedls  of  electricity 
in  this  inveterate  diforder.  Though,  according  to  Mr. 
Lovett,  electricity  has  frequently  been  made  ufe  of, 
with  great  iuccefs  in  it ;  and  he  is  of  opinion,  that 
complaints  of  this  kind,  even  tho5  hereditary,  would, 
in  time,  be  found  to  give  away,  if  not  quite  cured, 
by  cledtrical  treatment.  He  mentions  his  having  made 
fome  trials  on  perlons  dightiy  attacked  by  the  Gout, 
who  received  benefit  fo  fuddenly,  that  they  could 
fcarcely  think  it  to  be  the  effedt  of  eledlricity.  He 
afferts  the  following 

Case  i.  c  A  Perfon  in  Worcefter  had,  within  the 
c  fpace  of  two  or  three  years  pad,  feveral  attacks  of 
c  the  Gout,  fince  the  fird  of  which,  he  had  always  a 
c  dififnefs  and  pain  in  the  joint  of  one  of  his  great  toes, 

c  and 
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c  and  for  a  confiderable  time,  in  both,  particularly  if 
6  he  walked  much.  He  was  quite  cured  in  a  fhort 
6  time,  by  having  fparks  drawn  from  the  part  affededd 

Case  2.  c  The  following  remarkable  cafe  (fays  the 
‘  Rev.  Mr.  Symes)  was  not  performed  by  myfelf,  but 
4  by.  a  friend,  who  particularly  de fired  that  I  would 
c  infert  it  in  my  lift.  It  is  here  introduced  with  fan- 
‘  guine  hopes  that  others  would  make  trial  of  eledri- 
c  city  in  the  fame  cafe;  being  thoroughly  perfuaded 

*  that  the  remedy  will  be  found,  if  not  effectual,  yet 
6  moft  certainly  innocent.  The  fhort  of  the  relation 
c  is  this.  A  young  gentleman,  fond  of  electricity, 
c  went  to  his  Tinman’s  for  fomething  he  had  befpoke 
c  of  him,  who  at  that  cribs  w^as  thought  to  be  dying 
c  of  the  Gout  in  his  domach.  Fie  was  debred  to  go 
4  up  flairs  :  As  foon  as  the  poor  man  faw  him,  Sir, 

6  fays  he,  for  God’s  fake  eledrify  me.  The  machine 
‘  was  brought,  and  leveral  lliocks  were  given  through 
c  the  ilomach,  where  the  pain  was  felt.  The  patient 

*  every  time  begged  that  the  fhocks  might  be  ftrono-er. 
c  At  lad  a  great  quantity  of  wind  came  up,  and°  he 
6  immediately  cry’d  out,  44  I  am  better.55  That  ni  ght 
c  he  reded  tolerably  well.  The  Gout  almod  inftantly 
4  fhifted  from  his  domach  to  his  feet.  But  next  day 
4  making  too  free  with  himfelf,  and  drinking  feme 
£  ale,  the  Gout  returned  to  his  domach.  The  fhocks 
c  were  repeated,  and  the  patient’s  account  was,  46  I 
c  feel  the  Gout  retire  to  my  feet.55  He  was  cured.— 
4  Some  years  after  I  faw  him,  converted  with  him,  and 

*  heard  the  above  particulars  from  him.3 

Gravel. 

4  Thomas  Willis,  Chair-maker,  aged  44,  was  for 
4  many  years  affiided  with  the  Gravel  in  his  kidneys. 
4  He  was  eledrified  twice.  After  the  fecond  time  he 
4  parted  with  a  large  quantity  of  Gravel.  He  was 

6  elec- 


86 


AN  E  S  S  A  Y 


Part  II. 


6  electrified  twice  more*  and  has  not  found  the  lead 
4  complaint  linced  [Desider.] 

I  find  no  other  cafe  of  the  gravel,  wherein  eledricity 
has  been  made  ufe  of,  than  this  one — but,  if  the  na¬ 
ture  of  the  diforder  be  confidered  with  that  of  the  re¬ 
medy,  thole  obdrudions  arifing  from  gravel  feem  to 
be  no  improper  fubjeds  for  eledrical  treatment  *  at 
lead,  I  think  no  ill  confequences  can  enfue  from  it, 
and  it  may  be  worth  while  to  make  trial  of  a  few  dif- 
charges  of  the  phial,  tolerably  forcible,  from  the  reins, 
or  between  the  fhoulders,  to  the  feet. 

He-ad-Ach. 

Electricity  has  been  of  very  conliderable  fervice 
in  violent  Head-achs,  as  appears  from  the  number  of 
cafes  we  find  recorded. 

Case  i.  4  Mr.  Higgins,  in  Lich-fireet ,  JVorcefter , 
c  troubled  with  a  periodical  Kead-ach  for  near  fix 
4  weeks,  from  the  top  of  his  forehead,  or  right  temple, 

4  down  to  his  ear,  which  commonly  began  at  five  or 
4  fix  o’clock  in  the  evening,  and  held  till  he  went  to 
4  bed,  was  cured  in  a  few  minutes. —The  operation 
4  was  drawing  (parks  from  the  part  affeded.5 

[  Lovett,  j 

Case  2.  4  M.  Dancocks,  near  Sidbury-Gate,  Wor - 

4  cejler,  was  afhided  with  an  almod  conftant  and  vi- 
4  olent  pain  in  the  hinder  part  of  her  head,  for  near 
4  three  quarters  of  a  year ;  but  word  of  all  when  fhe 
4  firft  lay  down  in  her  bed,  being  then  fo  intolerable, 

4  fhe  could  not  forbear  fhrieking.  Having  made  ufe 
4  of  all  means  in  her  power  to  no  effed,  was  very  foon 
4  relieved  of  the  violence  of  the  pain,  by  being  elec- 
4  trified  once  a  day*,  and,  after  continuing  it  fome  time 
4  longer,  declared  herfelf  perfedly  cured.’  [Id.] 


Cass 
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Case  3.  c  A.  T.  of  Whitechapel ,  had  a  violent 
c  Head-ach,  which  continued  for  feven  or  eight  weeks. 
c  After  Hie  was  electrified  the  pain  increafed  for  three 
c  hours.  It  then  gradually  decreafed,  till  die  was  quite 
6  well.  This  proves  that  eledhicity  may  remove  even 
6  a  diforder  which,  at  firft  it  feems  to  increafe.* 

[D^sider.J 

Case  4.  4  A.  Brown,  aged  22,  was  from  a  child 

c  frequently  afflicted  with  a  violent  Head-ach.  In  03. 
‘  1 757’  was  eleCtrified  five  days  fucceffivdy ;  hav- 
c  ing  one  wire  apply’d  to  the  fore  part,  another  to  the 
hinder  part  of  her  head,  and  receiving  feven  or  eio-ht 
4  fhocks  each  timed  Hereby  fine  was  entirely  cured, 

6  nor  has  found  any  pain  in  her  head  fince,  unlefs  oc- 
€  cafionally  for  want  of  deep.5  CIbid.  J 

Case  5.  4  Sarah  Webb,  wife  of  Mr.  Webb,  Tal- 

6  low- chandler,  aged  46,  was  from  twenty  years  old 
*  fubjeCt  to  a  violent  pain  on  the  top  of  her  head. 

£  This  frequently  obliged  her  to  keep  her  bed  *  nor 
4  could  any  remedy  for  it  be  found.  She  was  eleCtrr- 
4  fied  by  gentle  fhocks  from  temple  to  temple,  and 
c  from  the  forehead  to  the  back  part  of  her  head. 

4  This  was  done  three  days  fucceffively,  and  fhe  was 
4  entirely  cured.’  9  [Ibid.] 

Case  6.  4  R.  Outen,  Rope- maker,  aged  23,  liv¬ 

ing  in  B unhill- Row i  was  troubled  with  a  violent 
4  Head-ach  over  the  eyes,  before  he  was  ten  years  old 
4  arifing  from  a  blow  on  the  head.  '  He  was  force 
4  free  from  it  a  month  together,  for  above  twelve 
4  years.  It  ufcd  to  throb  and  fhoot  through  the  head 
fo  that  often  he  was  almoft  diftraCted.  He  was 
4  once  electrified,  receiving  three  fhocks,  by  one  wire 
apply  d  to  the  forehead,  and  another  to  the  back 
of  the  head.  He  was  worfe  than  ever  for  fome  hours" 
till  he  went  to  bed,  out  awaked  in  the  mornino*  per¬ 
fectly  well  f  and  has  continued  io  ever  fince.5 

[Ibid.] 
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In  moft  of  the  foregoing  cafes,  the  diforder  appears 
to  have  taken  its  rife  either  from  external  injury,  or 
feme  other  extraordinary  caufe*, — In  a  common  head- 
ach,  proceeding  from  indigeftion,  fatigue,  &c.  elec¬ 
tricity  feems  to  be  of  very  little  fervice. 

Hysteric  Complaints,  Depression,  &c. 

The  falutary  effeds  of  eledricity,  in  various  cafes 
of  this  nature,  have  been  very  remarkable.  We  have 
feveral  inftances  of  perfons  who  have  been  entirely  re¬ 
lieved  of  fuch  complaints,  though  of  many  years  hand¬ 
ing,  by  repeating  the  ufe  of  eledrical  applications,  in 
various  modes,  for  the  fpace  of  a  few  months. 

Mortification. 

Mr.  Lovett  gives  us  one  inftance  of  a  Mortifica¬ 
tion,  which  he  had  furprifingly  benefitted  by  eledri- 
cal  treatment.  The  patient  was  a  gentleman  of  IV or- 
cejier .  The  complaint  began  in  his  toe.  and  the  mor¬ 
tification  proceeded,  notwithftanding  every  probable 
remedy  was  apply’d.  At  length  'he  was  eledrified, 
and  feveral  charges  of  the  phial  lent  through  the  part. 
The  mortification  flopped ;  but,  upon  emitting  the 
eledricity,  it  began  again,  and  increafed  fo  far  that  the 
cafe  feemed  defperate.  He  was  again  eledrified  in  the 
fame  manner,  which,  by  the  next  morning,  produced 
fuch  a  change  for  the  better  as  aftonifhed  the  Surgeon, 
who  acknowledged  it  had  done  more  good  in  two 
days,  than  had  been  effeded  in  fix  weeks  before. 

Paralytic  Disorders. 

This  appears  to  be  an  extenfive  field  for  cledrical 
operations,  in  which  the  fuccefs  has  been  extremely 
various.  The  benefit  of  eledricity,  in  fome  of  thefe 
complaints,  has  been  remarkable, — in  others,  appa¬ 
rently  fimilar,  it  has  been  found  of  very  little  fervice. 

The 
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The  Rev.  Mr.  W.  Jones,  in  his  EJfay  w  Natural 
I^h i losophy,  relates  the  following  remarkable  cure. 

Case  i.  A  Girl  of  about  twelve  years  of  age,  the 
4  daughter  of  a  Shepherd  in  the  pariffi  of  Wadenho , 
m  Nortbamptonjhire ,  having  frequently  expofed  her- 
Cif  in  die  field,  to  bad  weather,  was  afBided  in  the 
4  fpring  1761,  with  flying  pains  in  her  limbs,  foon 
followed  by  an  hemiplegia ,  which  feized  herfuddenly 
4  as  (he  was  at  work,  and  deprived  her  of  the  ufe  of 
hei  limbs  on  the  right  fide  ;  fo  that  fhe  was  unable 
to  ftir  from  her  chair.  She  complained  alfo  of  a 
fixed  pain  toward  the  bottom  of  the  (pine,  which 
became  fo  violent,  that,  when  in  bed,  fhe  could  reft 
in  no  pofture  but  with  her  face  downward. 

c  16  remove  this  fymptom,  a  blifter  was  recom- 
mended  to  be  laid  near  the  part.  It  had  the  defired 
erred,  and  removed  this  pain  in  a  day  or  two;  but 
c  hmbs,  on  the  right  fide,  were  fliil  as  ufelefs  as 
before,  and  fo  invincibly  cold,  that  her  mother  was 
emphiyedmany  times  a  day  in  rubbing  them  with 

The  blifter  was  continued  under  the  form  of  a 
6  ferpetual  biifier ;  But  I  found,  after  fome  trial,  that 
rio  farther  benefit  was  to  be  expeded  from  it ;  and 
having  but  little  hope  from  the  ufe  of  any  external 
medicines,  I  refolved  to  el^drify  her.— -The  fhock 
was  g1iven  the  common  method;  only  I  endea¬ 
voured  to  adminifter  it  in  fuch  a  manner,  that  the 
ike,  upon  its  difcharge^  fhould  follow  the  courfe  of 
nerves  (rrom  the  top  of  the  fpine  downwards) 

6  throughout  the  whole  fide  that  was  affeded.  After 
two  or  three  ft rokes,  of  which  fhe  complained  but 
^  iitile,  though  they  were  very  fevere,  I  enquired. 
Whether  fhe  perceived  any  warmth  or  tingling  in 
4  her  limbs  ?  To  which  fhe  anfwered  in  the  affirma¬ 
tive.  When  fiie  had  received  about  half  9  dozen 

^  c  ftrokes, 
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4  ftrokes,  I  difmifled  her,  ordering  her  parents  to  wrap 
4  her  up  warm  in  bed  immediately,  and  bring  her  to 
4  me  again  in  a  day  or  two. 

c  At  her  next  appearance,  fhe  was  much  altered  for 
4  the  better  :  Inftead  of  that  cold  and  numbnefs  fhe 
4  had  before  complained  of,  her  limbs  had  a  glowing 
4  warmth  in  them  from  the  time  fhe  had  left  me*,  and 
c  this  was  followed  by  a  profufe  fweating,  which  came 
4  on  after  fhe  was  put  to  bed,  and  continued  for  about 
4  two  days  after  the  firft  operation.  There  was  like- 
4  wife  a  copious  difcharge  from  the  blifter ,  which,  for 
c  fome  days  before,  had  produced  no  effeCt,  and  was 
c  in  a  manner  dried  up. 

4  After  the  fecond  operation  fhe  continued  to  mend. 
4  After  the  fourth ,  fhe  went  by  herfelf,  upon  crutches, 

4  to  a  neighbouring  houfe,  at  fome  little  diflance.  At 
4  this  time,  the  fhocks  began  to  hurt  her  fo  much  as 
4  to  make  her  fined  tears ;  a  plain  proof,  that  her 
4  limbs  had  now,  in  a  great  meafure,  recovered  their 
4  fenfibility.  After  the  Jixth  operation,  fhe  was  able 
4  to  walk  up  a  fteep  hill  to  church,  without  any  af- 
4  fiflance,  even  from  a  walking-flick ;  And  during 
4  this  whole  courfe,  no  medicines  of  any  kind  weread- 
4  miniflered.  Some  weaknefs  ftill  remained,  which 
4  eledlricity  would  not  remove;  I  therefore  recom- 
4  mended  the  ufe  of  the  cold  bath,  by  the  help  of 
4  which  fhe  foon  recovered  her  flrength,  and  is  now 
4  able  to  work  for  a  livelihood  nearly  as  well  as  he- 
4  fore,  except  that  her  right  leg  is  fomewhat  fhorter 
4  than  the  other,  which,  as  fhe  walks,  neceffarily  ocea- 
4  ficns  her  to  fink  a  little  on  that  fide. 

After  reciting  the  above  cafe,  the  fame  gentleman 
obferves  of  medical  electricity,  from  the  opportunities 
he  has  had  of  trying  its  power,  that,  though  it  ought 
not  to  be  haftily  cried  up  as  a  cure  for  all  difeafes, 
(which  has  been  the  misfortune  of  many  an  ufeful  re¬ 
medy) 
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medy)  fome  there  certainly  are,  to  which  it  may  be 
apply’d  with  fuccefs;  and  fays,  he  fhould  be  glad  (and 
every  benevolent  mind  will  wifh  with  him)  to  fee  its 
ulefulnefs  properly  afcertained,  and  difcreetly  limited, 
by  fome  candid  and  judicious  gentlemen  of  the  faculty. 
He  farther  obferves,  that,  from  what  has  appeared  to 
him,  he  believes  it  might  be  of  much  fervice  in  rheu¬ 
matic  fains,  and  paralytic  affeBions^  where  they  are  re¬ 
cent,  and  the  patient  not  too  far  advanced  in  years. 
Some  of  the  principal  diforders  arifing  from  obftr ac¬ 
tions  (he  adds)  might  find  great  help  from  it,  if  taken 
in  time  :  And  he  luppofes  it  might  be  worth  while  to 
try  it  in  the  cafe  of  a  gutta  ferena ,  or  any  other  dif- 
order  that  may  be  referred  to  this  clafs,  which  is  a 
very  numerous  one. 

But  he  thinks,  its  greatefl  efficacy  will  be  found  in 
removing  (and  that  in  a  very  fmall  fpace  of  time)  all 
fpafms  or  cramps ,  particularly  fuch  as  proceed  from 
any  fudden  cold  upon  the  external  parts;  and  fuppofes 
It  highly  probable,  that  in  the  moll  extreme  cafes  of 
this  kind,  immediate  relief  might  be  expected  from 
it,  even  in  that  dreadful  fpafm  which  affedls  the  mufcles 
of  the  back  or  breaft,  and  is  fo  common  both  in  the 
Eaft  and  PVe ft -Indies.  This  diforder  is  defcribed  by 
Bontius,  in  his  Hifi.  Nat.  &  Med.  Ind.  Orient,  p.  18. 
44  Tam  repentinus  &  fubitus  eft  aliquando  ejus  impetus ”  &c. 
The  fame  fpecies  of  diforder,  I  apprehend,  which  is 
ufually  called  a  tetanus.  Mr.  Jones,  here,  undoubt¬ 
edly  appears  to  be  right  in  his  conjecture,  for  a  teta¬ 
nus  has  been  cured  by  electrical  treatment.1* 

What  led  him  to  believe  that  eledtricity  might  be 
of  the  utmoft  fervice  in  this  frightful  diftemper,  was 
the  cafe  of  one  of  his  maid-fervants,  who,  by  taking 
cold  in  the  night,  arofe  in  the  morning  with  that  fpafm 
commonly  called  a  crick  in  the  neck  ;  fo  violent,  that 

n  2  her 

u  See  p,  76. 
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her  head  was  drawn  afide  toward  one  fhoulder,  and 
could  not  be  moved  any  way  without  caufing  an  acute 
pain.  He  ordered  her  to  be  placed  on  a  {land,  fup- 
ported  with  glafs  feet,  and  drew  fparks  from  the  part 
where  the  greatefl  pain  was  felt,  when  fhe  attempted 
to  move  her  head.  By  this  means,  in  a  minute,  or 
two,  her  head  came  nearer  to  its  right  pofition,  and 
by  continuing  the  operation,  was  very  foon  reflored. 
Some  forenefs  remained  in  the  part;  which  was  remov¬ 
ed  by  keeping  her  neck  warm.  All  the  fparks  that 
were  drawn  raifed  fo  many  little  red  puftules  or  blis¬ 
ters  ;  which  is  not  ufual  if  the  part  be  in  a  healthy 
{late.  But,  to  return  from  this  digrefiion  from  para¬ 
lytic  diforders. 

Case  2.  6  Joseph  Burges,  aged  22,  applied  to  me 

*  in  Feb .  1761.  Two  years  before,  returning  from  fea, 

4  he  was  imprefied  into  the  King’s  fervice,  in  the  Brifiol 
4  channel,  and  with  feveral  others  was  lent  to  navigate 
c  a  prize  round  to  Plymouth.  He  had  not  been  long 
6  on  board,  before  he  was  llruck  with  a  hemiplegia  on 

*  the  right  fide.  When  the  VeiTel  arrived  at  Plymouth , 
4  he  wasfent  to  the  Hofpital.  He  continued  there,  his 
4  mother  informed  me,  three  months,  without  receiv- 
4  ing  the  lead;  benefit.  She  then  removed  him  to  Brif- 
4  tol ,  and  by  the  help  of  friends,  got  him  admitted 
4  into  the  Hofpital  at  Bath ,  where  he  remained  feven 
4  months,  but  to  no  purpofe.  She  then  removed  him 
4  back  to  Briftol ,  and  got  him  admitted  into  the  Infir- 
4  mary,  where  he  continued  three  months,  and  was 
4  then  difmiffed  as  incurable. 

4  Some  time  after  this,  his  mother  applied  to  me  ; 
4  at  this  cribs,  his  right  leg  was  almoll  ufelefs,  he  had 
4  no  ftrength  to  lift  it  up,  he  could  only  drag  it  after 
4  the  left.  His  right  arm  was  wither’d,  and  feemed 
4  only  to  hang  to  his  fhoulder,  and  his  fingers  were 
c  faft  clenched,  and  quite  inflexible  ;  nor  was  he  able 

4  to 
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to  fpeaic  one  articuiate  word.  I  gave  him  go  or  40 
imart  ihocks  for  ieverai  mornings,"'  and  had  foon  fuf- 
ficient  reafon  to  think  that  I  fhould  be  of  fervice  to 
him  ;  for  the  parts,  which  were  at  firft  infenfible 
began  to  recover  their  feeling  his  fingers  unclench¬ 
ed  a  little,  and  looked  01  a  living  colour.  In  two 
months  his  leg  recovered  fo  much  ftreno-th,  that  he 
coiiid  walk  with  freedom  ;  and  I  could  perceive  the 
fiefh  of  his  arm  grow  and  increafe  apace;  by  this 
time  he  could  lift  it  to  his  head,  and  move  his  fin¬ 
gers.  I  ordered  him  to  ufe  his  arm  as  much  as  lie 
could.  In  a  little  time  he  recover’d  fo  much  ftreno-th 
that  he  was  able  to  work  at  a  pump  for  half  an  hour’ 
He  attended  three  months,  and  then  of  his  own  ac¬ 
cord  leit  me.  .  His  fiefh  became  fenfible,  and  the 
moc!<s  gave  him^pain,  which  was  the  reafon  of  his 


coming  no  more. 


[Symes.] 


Mr.  Symes  adds,  that  the  man,  foon  after,  went  to 
work  in  a  brick-yard,  and  that  in  the  year  1766  he 
Jaw  him  at  work,  wheeling  a  barrow,  which,  by’ the 
he.p  or  a  ftrap  round  his  wrift,  he  feemed  to  ma¬ 
nage  as  well  as  his  fellow- labourers.  Some  of  his  fin 
gers  were  ftill  rigid  and  contracted ;  and  he  was  able 
to  articulate  but  few  words.  Had  he  continued  the 
me  of  eiedhicity,  Mr.  Symes  apprehends  he  mfoht 
have  been  perfectly  cured. 

Case  3  Mr.  Lovett  gives  us  an  account  of  a 
cure  which  he  performed  on  a  perfon  who  had  a  fud- 
aen  ftroke  of  the  pally  in  his  arm,  which  remained 
uielefs  for  fome  time,  but  was  reftored  by  means  of 
tnttion.  The  ftroke  was  repeated  a  fecond,  and  a 

third  time ;  when  he  was  effectually  cured  by  few  elec- 
trie  mocks.  J 

The  fame  perfon  had  lately  a  much  worfe  ftroke  of 
the  fame  kind.  All  the  right  fide  was  fo  affeded,  that 
he  could  not  walk  without  the  affiftance  of  two  perfons 
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to  fupport  him.  After  he  had  been  eledrified  a  few 
times,  he  was  able  to  walk  with  the  help  of  one  per- 
fon,  and  in  three  weeks  was  perfectly  reftored. — The 
operation  was  fh  ocks  from  the  right  hand,  to  the 
right  foot. 

Case  4.  c  Thomas  Dobson,  Leather- pipe- maker, 
4  aged  27,  was  feized  with  a  palfy  in  the  tongue.  It 
4  continued  to  grow  vvorfe  for  fome  days,  and  then 
4  quite  deprived  him  of  his  fpeech.  He  was  electrified 
6  for  five  days,  by  drawing  fparks  from  the  tongue, 

6  and  blocking  him  all  over.  By  this  means  not  only 
4  his  palfy  was  cured,  but  convulfions  alfo,  which  he 
4  had  had  for  four  years.5  [Desider.] 

Mr.  Wesley,  in  his  De/tderatum,  written  about 
twelve  years  ago,  acknowledges  that  he  had  not  him- 
fclf,  at  that  time,  known  any  inftance  of  the  per  fed: 
cure  of  a  hemiplegia  \  4  Many  paralytics  (he  fays)  have 
4  been  helped,  but  I  think  fcarcp  any  palfy  of  a  year’s 
4  banding,  has  been  thoroughly  cured.5 

This  melancholy  diforder,  perhaps  above  any  other, 
requires  a  moft  judicious  treatment. — The  following 
cafe  feems  to  be  an  inftance  of  an  injudicious  applica¬ 
tion  of  eledricity.  Dr.  Hart,  of  Shrewjhury ,  in  a 
letter  to  Dr.  Watson,  fays,  4  A  young  girl,  about 
4  fixteen,  whofe  right  arm  was  paralytic,  on  being 
4  eledrified  thg  fecond  time,  became  univerfally  para- 
4  lytic,  and  remained  fo  about  a  fortnight,  when  the 
4  increafed  palfy  was  removed  by  medicines  which  her 
4  cafe  indicated ;  but  the  firfb  diieafed  arm  remained 
4  as  before  :  I  fhould  have  mentioned  too,  that  this 
4  arm  was  greatly  wafted,  in  companion  of  the  other. 

4  However,  noCwithftanding  the  former  bad  accident, 

4  I  had  a  mind  to.  try  the  died  of  eledricity  on  her 
4  again,  which,  we  renewed  \  and,  after  about  three 
c  or  four  days  ufe,  fhe  became,  the  fecond  time  uni- 
4  verfally  paralytic,  and  even  loft  her  voice,  and  with 

4  dif- 
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6  difficulty  could  fwallow.  This  confirmed  me  in  my 
c  opinion,  that  the  electrical  fhocks  had  occasioned 
4  thefe  Symptoms. — We  therefore  omitted  it,  and  the 
c  girl,  though  fhe  grew  better  of  her  additional  palfy, 
c  tor  fo  I  call  it,  remained  as  bad  as  before  of  her 
c  firft.’  [Phil.  Trans.  Yol.  48.  17^4.] 

This  appears,  pretty  clearly,  to  be  one  inftance  that 
eledrical  treatment  improperly  apply’d,  may  be  at¬ 
tended  with  ill  effeds*,  and  I  think  it  is  the  only  one 
worthy  of  notice,  that  I  have  met  with.— From  the 
confequences  which  enfued  from  Dr.  Hart’s  method 
of  electrifying,  we  may  very  reafonably  conclude  that 
the  fhocks  were  too  violent.  Though  the  Dodor  was* 
no  doubt,  a  man  of  difeernment,  it  Teems  very  proba¬ 
ble  that  he  did  not  fufficiently  attend  to  the  particular 
circumftances  of  this  poor  girl’s  cafe.  Perhaps  the 
number  of  patients,  and  variety  of  bufinefs  in  an  Hof- 
fit  al  (where,  I  think,  eledricity  is  not  likely  to.  receive 
its  iaft  improvement)  might  oblige  him  to  proceed 
with  lefs  precaution  than  fuch  an  experiment  required. 
The  complaint  was  in  the  arm  only  j  and  the  arm  a  - 
lonq  fhould  fir  ft  have  been  fhocked.  At  that  time, 
indeed,  it  was  not  known,  at  leaft  it  does  not  appear 
to  have  been  fufficiently  attended  to,  that  a  large  quan¬ 
tity  of  the  electric  fluid,  inftandy  tranfmitted  throuHi 
any  part  of  the  body,  would  afted  the  whole,  and  be 
produdive  of  one  rude  concuffion  (properly  termed  a 
jhock )  throughout  the  whole  frame,— and  that  a  quan¬ 
tity  more  moderate,  would  affed  little  more  than  the 
part  which  lay  immediately  in  its  circuit  or  paffage.— - . 
But  this  was  the  trial  cf  a  new  remedy ,  on  a  patient  of 
the  lower  clafs. 

Dr.  Hart  feems  to  have  been  generally  pretty  li¬ 
beral  in  the  ufe  of  his  medicine,  and  never  Hinted,  his 
patients  in  quantity.  In  a  preceding  part  cf  his  letter 
to  Mr.  Watson,  he  mentions  the  cafe  of  another  wo¬ 
man,., 
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man,  whofe  arm  had  been  paralytic  for  fome  years,  fo 
as  to  be  ever  abfolutely  motionlefs,  and  infenfible  of 
heat,  cold,  or  pain ;  and  fays  that  the  great  eft  blows 
were  given  to  it  for  many  days  fucceffively— it  is  much 
that  this  woman  was  not  likewife  univtr folly  -paralytic 
— but,  notwithftanding  this  rough  treatment,  the  arm, 
it  feems,  grew  better,  and  fhe  recovered  fome  little 
ufe  of  it. 

Dr.  Franklin  feems  likewife,  in  fome  meafure,  to 
have  fallen  into  this  mi  (lake,  of  fuppofing  that  a  large 
quantity  of  the  eledric  matter,  and  very  forcible  ex- 
plofions  were  neceilary  to  be  made  ufe  of  in  this  dis¬ 
order.  In  a  letter  to  Dr.  Pringle,  read  at  the  Royal 
Society  in  Jan.  1758,  he  fays,  that  a  few  years  before, 
when  the  news-papers  made  mention  of  feverai  con- 
fiderable  cures  performed  in  Italy  and  Germany  by  elec¬ 
tricity,  a  great  number  of  paralytics  were  brought  to 
him,  from  different  parts  of  Pevfilvania ,  and  the*  neigh¬ 
bouring  provinces,  to  be  eledrified.  His  method 
was,  after  placing  the  patient  on  an  infulated  flool,  to 
draw  a  number  of  ftrong  (parks  from  all  parts  of  the 
affeded  limb  or  fide.  He  then  fully  charged  two  fix 
gallon  glafs  jars,  each  containing  about  three  fquare 
feet  of  coated  furface,  and  fent  the  united  Jhock  of  them 
through  the  affeded  limb  or  limbs,  repeating  the 
flroke  commonly  three  times  each  day. 

By  this  treatment  mod  of  the  patients  appeared  to 
be  relieved,  for  a  few  days  ;  a  greater  fenfible  warmth 
was  obferved  in  the  affeded  limbs,  which  were  found 
more  capable  of  voluntary  motion,  and  feemed  to  ac¬ 
quire  more  ftrength.  Thefe  appearances,  he  fays, 
gave  great  fpirits  to  the  patients,  and  made  them  hope 
tor  a  perfed  cure-;  But  he  did  not  remember  to  have 
feen  any  amendment  after  the  fifth  day. — Th tjhocks 
became  fevere — the  patients  were  difcouraged —  went 
home,  and  in  a  fhort  time  relapfed. 

If, 
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If,  inftead  of  two  fix  gallon  jars ,  the  Doctor  had 
made  ufe  of  only  one  of  two  quarts,  and  proportioned 
the  ihocks  as  the  patients  were  able  to  bear  them,  at 
the  lame  time  ufing  a  gentle  external  friaion  with  flan¬ 
nels,  oils,  &c.  the  benefit,  perhaps,  might  have  been 
much  more  permanent.  Indeed  he  himfelf  afterwards 
uppofed  that  many  fmall  Ihocks  would  have  been  more 
proper  than  the  few  large  ones  he  gave  •,  having  read, 
in  an  account  from  Scotland ,  of  a  cafe  in  which  two 
hundred  Ihocks  (or  rather  fmall  difcharges)  from  a 

phial  were  given  daily,  and  a  perfed  cure  had  been 
made. 


Mr.  James  Ferguson,  in  his  Treatife  on  eledricity, 
relates  a  remarkable  cure  of  a  Hemiplegia  performed  by 

r  of  Greamiei.  The  patient  was  the 

mi-in  °  •  c  r‘rA,LLM^  a  ®a^er"  The  affeded  fide  was 
tally  infenfible.  Dr.  Green,  who  attended  her,  or- 

dered  her  to  be  eledrified ;  which  was  done  bv  drawino- 

ot  (parks,  fometimes  for  more  than  an  hour  together3 

™  proceeding  to  the  ufe  of  the  charged  phiak 

i  he  difcharges  were  made  pretty  ftrong  till  lhe  began 

to  feel  them,  and  then  more  moderate.  The  operation 

'  Se?*'  3’  1769»  and  continued  till  the  18th 

ot  Off.  following,  in  which  time  fhe  was  eledrified  for 
the  [pace  of  31  hours,  at  18  different  times,  and  had 
-eceived  14,  (hocks.  She  was  hereby  quite  reftored. 

Upon  the  whole  we  find  that  eledricity  has  been  of 
'ery  confiderable  fervice  in  this  diforder }  but  the  fuc- 
fs  appears  greatly  to  depend  on  a  proper  and  well 
ned  application  ;  and  I  think,  not  only  the  degree  and 
tration  of  the  diforder,  but  the  ftrengthand  conftitu- 
in,  the  age,  fex,  and  habitude  of  the  patient,  fhould 
o  far  conlicjered  as  in  fome  meafure  to  determine  the 
)de  of  operation. 
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Rheumatism. 

The  general  method  of  treating  rheumatic  complaints 
and  fixed  pains  in  the  limbs,  proceeding  from  colds 
&c.  is  firft  drawing  of  drong  fparks  from  the  affe&ed 
parts,  and  then  making  ufe  of  the  coated  phial.  The 
former  method  alone,  has  often  been  known  to  remove 
rheumatic  pains  of  many  years  (landing*,  and  in  many 
cafes  of  this  fort,  a  feweleftric  (hocks  has  effc6led  cures 
after  other  remedies  had  been  ufed  to  no  purpofe. 

Sciatica. 

Case  i.  4  Mr.  John  Ellison,  an  Officer  of  the 
4  Excife,  living  in  Hunt-dreet ,  Spitalfields ,  was  upon 
4  catching  cold,  feized  with  a  violent  Sciatica ,  which 
4  held  him  feveral  months  without  intermiffion,  and 
4  frequently  almoft  took  away  the  ufe  of  his  limb.  In 
i  Aug,  1754,  he  was  electrified,  receiving  two  Ihocks. 
4  His  pain  was  greater  for  four  or  five  hours,  but  af- 
4  terwards  entirely  ceafed,  and  returned  no  more.’  - 

[Desid.J 

Case  2.  4  Mary  Butler,  aged  86,  of  Eagle-Jlreet , 

4  Red-Lion-SquarCy  had  been  affli6led  with  a  fciatica  for 
4  more  than  twenty  years,  lhe  was  eledlrified  ten  or  a 
4  dozen  times,  and  has  been  eafy  ever  fince. 9  [Ibid.] 

Case  3.  4  A  Lad  who  had  a  fevere  fciatica  in  the 

4  right  hip,  from  a  fall  from  a  fcaffold,  fo  as  not  to 
4  bear  being  touched,  was  fo  far  cured  by  eledlricity  in 
4  a  few  days,  as  to  be  able  to  walk  without  a  (faff.9 

[Lovett.] 

Case  4.  4  Thomas  Frankland,  an  Invalid,  but 

4  difcharged  on  account  of  what  was  thought  an  incu- 
4  rable  malady,  was  feized  with  a  violent  and  mod  ex- 
4  cruciating  pain  in  the  upper  part  of  his  thigh.  It  had 
4  tormented  him  for  three  months  before  he  came  to  me, 

4  and 
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‘  and  had  rendered  his  life  perfectly  miferable.  He  was 
4  cured  by  electrifying  him  only  twice.  I  palled  about 
4  fix  fhocks  through  the  pain.  This  poor  fellow’s  gra- 
4  titude  was  fo  great  that,  at  whatever  diflance  he  faw 
•  me,  he  would  always  run  and  be  ready  to  throw  him- 
4  felf  at  my  feet.  [Symes.] 

Sore  Throat. 

Case  i.  6  Eliz.  Taylor,  of  Hennick' s-Hi!l,  near 
4  Wore  eft  er ,  after  taking  cold,  was  feized  with  a  fore 
c  throat,  which  continued  growing  worfe  for  the  fpace 
4  of  fix  days  •,  at  which  time  Hie  could  not  fwallow  even 
4  a  bit  of  bread  foaked  in  tea.  She  came  to  JVorcefter 
4  to  try  the  effeCt  of  eleCtricity,  and  received  fo  much 
4  benefit  from  it,  that,  by  the  time  Hie  got  home,  fhe 
4  was  able  to  eat  fome  boiled  mutton.  After  being 
4  electrified  twice  more  fhe  was  perfectly  cured. —The 
4  operation  was  fmall  fhocks,  from  one  fide  of  the 
4  throat  to  the  other.’  [Lovett.] 

Case  2.  4  I  was  once,  at  BriftoU  feized  with  a  fore 

4  throat,  fo  that  I  could  not  fwallow  any  thing.  Mr. 

4  Adlam,  of  that  city,  who  is  a  fine  electrician,  came 
4  and  drew  many  eleCtric  fparks  from  my  throat;  and 
4  in  about  half  an  hour  after,  he  did  the  fame  again. 

6  He  Hay’d  with  me  about  an  hour  longer,  and  before 
4  he  went  away,  I  could  both  eat  and  drink  without 
^  pain  •,  and  had  no  return  of  the  dilorder.— I  have  re- 
c  lieved  feveral  perfons  in  lu.ch  cafes,  but  never  in  fo 
4  fhort  a  time  as  Mr.  Adlam  cured  me.’  [Ferguson,] 

I  have  frequently  had  the  fatisfa&ion  of  proving  the 
good  effeCts  of  eleCtricity  in  this  complaint,  both  on 
myfelf  and  others. — I  never  made  ufe  of  the  coated 
phial  in  this  cafe,  but  drew  very  ftrong  fparks  from 
different  parts  of  the  throat  and  neck,  by  means  of  an 
in  ful  a  ted  difeharging  rod,  in  contaCt,  by  means  of  a 
chain,  with  the  negative  conductor,  I  always  found  this 
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method  attended  with  fuccefs,  if  the  operation  was  per¬ 
formed  foon  after  the  firfb  fymptoms  of  thediforder  ap¬ 
peared. 

Sprains,  Swellings,  &c. 

Case  i.  4  John  Paglar,  Mafon,  being  at  work 
4  in  Redcliff-ftreet ,  March  1762,  had  the  misfortune, 
4  by  carrying  a  Stone  too  heavy,  to  wrench  his  knee  ; 
4  it  fwelled  immediately,  and  was  very  painful. — He 
4  apply'd  to  a  furgeon,  who  told  him,  he  imagined  it 
4  would  be  fome  time  before  it  would  be  cured.  The 
4  next  morning  he  came  to  me,  but  with  great  diffi- 
4  culty  and  much  pain.  I  pafled  about  five  fhocks  thro’ 
4  the  lwelling*,  this  enabled  him  to  bend  his  knee,  and 
4  walk  about  the  room  without  difficulty.  I  ordered 
4  him  to  favour  his  knee  that  day  as  much  as  he  could, 
4  and  come  to  me  the  next  morning.  He  came,  but 
4  perfectly  cured  with  what  was  already  done.  The 
4  lwelling  was  gone,  and  he  could  bend  his  knee  and 
4  walk  as  well  as  ever.’  [Symes.] 

Case  2.  4  Jacob  Griffith,  a  fea -faring  man,  ap- 

4  ply’d  to  me  May  21,  1 765,  to  eledtrify  him  for  pains 
4  and  fwellings  in  his  legs  and  arms.  He  told  me  that 
4  he  had  been  difcharged  from  the  Hope  Man  of  war, 
4  as  incapable  of  fervice,  and  that  he  had  likewife  been 
4  difmifTed  from  the  Portfmcuth  hofpital,  as  incurable. 
4  He  was  cured  by  fhocks,  attending  only  four  days.’ 

LlD.j 

Case  3*  4  S.  W.  in  the  year  1762,  had  the  mif- 

4  fortune  to  cut  her  hand  with  the  edge  of  a  tin  box. 
4  The  wound  was  trifling,  but,  in  a  day  or  two  it  grew 
4  painful.  An  eminent  furgeon  drefled  it.  It  grew 
4  worfe*,  and  at  lad  became  fo  bad,  that  it  was  con- 
4  eluded,  in  order  to  fave  her  life,  fhe  muft  lofe  her 
4  hand. — After  repeated  applications,  however,  they 
4  fucceeded  fo  far  as  to  heal  the  wound.  In  the  fummer 
1765,  fhe  was  di  reded  to  me.  I  do  not  remember 

4  ever 
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ever  ^ lave  feen  a  hand  To  difiorted.  Ic  was  much 
‘  wafted,  as  was  alfo  her  arm.  She  was  always  in  pain, 
‘  ar“d  her  fingers  and  hands  had  loft  all  feeling. 

‘  Having  never  had  a  cafe  fimilar  to  this,  I  could 
‘  not  give  her  much  encouragement.  1  could  only  fay 
that  no  one  could  pofitively  declare  what  eledfricity 
would  not  cure,  broken  bones  excepted. 

*  Her  feeling  was  fo  loft,  that  at  firft  {he  did  not 
perceive  the  {hocks  in  her  hand,  though  I  gave  her 
‘  feveral  fmart  ones.  The  fourth  morning  file  began 
‘  to  ^el  •,  this  encouraged  me.— In  ten  days  there  was 
‘  a  manifeft  appearance  for  the  better :  Her  pain  was 
taken  off,  and  her  hand  and  arm  were  fo  ftren»th- 
ened  that  {he  could  lift  achair.  After  this  her  joints 
‘  began  to  appear,  and  her  fingers  to  be  flexible  ■,  for 
betore,  there  was  no  bending  in  her  fingers,  nor  a 
knuckle  to  be  feen.— -She  told  me  fhe  could  feel  the 
fineft  needle,  and  ule  it  with  eale  ;  the  fliape  of  her 
hand  alfo  was  much  altered  for  the  better.’  (^Id.J 

Case  4.  «  The  wife  of  Mr.  Evans,  Corn-chand¬ 
ler,  of  Brijiol,  had  a  fixed  and  {harp  pain  in  the 
fmall  of  her  back,  caufed,  as  Ihe  apprehended,  by 
‘  frequent  mifearriages.  No  coft  had  been  fpared  to 
‘  obtain  a  cure  =  The  ableft  phyficians  had  been  con- 
‘  fuked,  and  the  Bath  had  been  tried.  When  Ihe  came 
•  to  me  to  be  eledrified,  Ihe  faid  Ihe  had  not  lain  down 
in  her  bed  for  a  twelvemonth,  but  was  obliged  to  be 
bolfterud  up ;  and  if  at  any  time  file  fell  in  her  deep 
on  one  fide,  {he  was  awakened  with  a  pain,  as  if 
‘  needles  were  piercing  her. 


I  passed  four  fhocks  through  the  place  where  the 
pain  was  fixed.  The  next  morning  fhe  came  to  me 

1  °t  f?1 * * 4"ts»  ?llinB  me  had  lain  down  in  her 

ed>  ^ePt  Roundly,  and  that  the  pain  was  almoft 
gone.  I  pafled  four  fhocks  more  through  the  pain  • 

4  and 
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4  and  fhe  felt  no  more  of  it  then  ;  but  taking  too  great 
4  liberty  with  her  new- acquired  ftrength,  and  lifting 
4  fomething  too  heavy  for  her,  her  pain  returned,  but 
4  not  with  violence. — A  few  fhocks  removed  it/  [Id.  ) 

Case  5.  4  Mrs.  H.  Wife  of  Mr.  H.  in  Pipe-Lane , 

4  tor  five  years  had  been  fo  affiitfffd  with  acute  pains  in 
4  her  left  leg  and  right  arm,  that  her  life  was  rendered 
4  quite  miferabie.  Her  leg  was  fo  benummed,  that  it 
4  had  loft  its  feeling.- — When  fhe  wras  brought  to  me, 
4  May  6,  1765,  fhe  was  fo  weak,  that  it  was  wirh 
4  difficulty  file  was  kept  from  fainting j  but  notwith- 
4  Handing  (he  was  thus  reduced,  in  five  days,  by  the 
4  help  of  two  perfons,  fhe  was  able  to  walk  to  my 
6  houfe.  The  fhocks  removed  her  pains  almoft  imme- 
4  diately,  and  the  fecond  day  of  her  attendance,  the 
4  numbnefs  was  taken  off,  and  ffie  began  to  perceive  a 
4  feeling  in  her  leg.  After  attending  about  twenty 
4  times,  flie  was  perfectly  cured/  [Id.] 

Cass  6.  4  In  February  1765,  my  wife,  after  Jying- 

4  in,  was  feized  with  an  almoft  total  lofs  of  the  ufe  of 
4  her  limbs.  Not  a  joint  was  free  from  excruciating 
4  pain.  She  appeared  fo  bad  that  blifters  were  judged 
4  needful.  Accordingly  two  were  applied  to  the  I'm  all 
4  of  her  legs.  When  fhe  was  able  to  fit  up  in  bed, 

4  fhe  begg’d  I  would eledtrify  her.  Her  knees  fwelled, 

4  her  ancles  fpread,  and  not  a  joint  in  her  hands  but 
4  what  was  enlarging.  The  effects  of  the  fhock  was 
4  furprifing;  it  reduced  the  fwellings,  took  off' her  pains, 

4  and  caufed  her  to  have  good  nights.  But  what  is 
4  remarkable,  fuch  a  deadneis  fell  on  the  places  where 
4  the  blifters  were  pur,  that  for  a  long  time  fhe  had 
4  not  the  leafl  feeling  in  the  fmall  of  her  legs.  I  have 
4  the  greateft  reafon  to  believe  that  elefftricitv,  un- 
4  der  God,  preierved  her  life  \  for  befides  what  I  have 
4  mentioned,  there  were  ftrong  fysnptoms  of  a  droply. 

4  I  palled  the  fhocks  through  her  pains,  andfometimes 

4  fhocked 
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4  (hocked  her  whole  frame,  giving  the  (hock  from 
4  hand  to  foot.  Thefe  (hocks,  fhe  Laid,  did  her  moft 
‘  good.  She  recovered.  But  a  weaknefs  continued  in 
4  her  legs  and  ancles.  A  Cramp  teaz’d  her  for  a  long 
4  time  after,  but  ele&rifying  always  relieved  her.  [Id.  J 

Case  7.  4  Wm.  Rowe,  fecond-mate  of  the  Glo- 

4  cefttrjhire ,  from  an  injury  he  received  in  being  bled 
4  in  his  arm,  had  fo  painful  a  fwelling  there,  that  he 
4  had  fcarcely  any  deep  for  fix  weeks.  Every  neceflary 
4  remedy  was  apply’d,  but  he  received  no  benefit.— 

4  He  came  to  me  July  6,  1761  ;  he  was  then  in  great 
4  mifery.  The  fwelling  was  very  large,  and  fo  hard 
4  that  I  could  not  make  the  lead:  imprefiion  on  it  with 
4  my  finger.  His  hand  was  withering,  and  the  whole 
4  arm  fo  weak,  that  he  was  obliged  to  reft  it  inafiino*. 

4  — I  gave  him  between  thirty  and  forty  ftiocks  the 
4  firft  time.  The  night  following  he  fiept  better  than 
4  he  had  done  from  the  time  of  bleeding,  and  faid  that 
4  the  pain  was  nearly  taken  off.  I  perceived  the  fwel~ 
4  ling  to  be  abated  one  third.  I  gave  him  as  many 
4  (hocks  as  the  day  before;  and,  to  my  great  aftonilh- 
4  rnent,  when  he  went  from  the  machine,  he  took  his 
4  (ling,  which  was  a  filk  handkerchief,  from  his  neck, 

4  and  put  on  his  coat  with  eafe.  He  was  perfectly 
4  cured  in  about  three  weeks.  I  paffed  the  (hocks 
4  chiefly  through  the  fwelling,  and  from  the  (boulder 
4  down  to  the  hand.’  [Id  3 

Case  8.  4  The  Wife  of  Mr.  Price,  Blackfmith, 

4  in  Briftol,  had  been  for  fome  time  confined  to  her 
4  room,  by  what  the  apothecary  judged  to  be  a  White 
4  Swelling  in  the  knee,  and  of  a  very  dangerous  na- 
4  ture. — She  was  brought  to  my  houfe  in  a  chair,  I 
4.  paffed  feveral  fhocks  through  the  fwelling,  and  from 
4  the  knee  down  to  the  foot.  Her  pain,  which  was 
4  very  great,  was  foon  taken  away,  and  in  a  month’s 
4  time  fhe  was  able,  by  the  help  of  a  crutch,  to  walk 
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c  to  my  houfe.  She  was  perfectly  cured  in  three 
4  months.’  [Id.] 

Case  9.  c  Fr.  Halfpenny,  Taylor,  in  Redcrcfs- 
4  ftreet,  Southwark ,  when  about  18  years  of  age,  had 
c  a  fall  from  a  tree.  By  this  he  received  fo  violent  a 
c  fprain,  that  he  could  not  walk  twenty  yards,  unlefs 
4  exceeding  flow,  without  a  gnawing,  aching  pain 
4  down  his  thigh.  In  Sept,  laft  he  was  electrified 
4  through  the  upper  part  of  the  thigh.  This  was  re- 
4  peated  at  five  or  fix  different  times.  The  firft  fhock 
4  removed  the  pain  down  to  the  knee.  At  the  third 
4  electrifying  it  went  quite  away.  And  fince  that  time 
4  he  has  been  perfectly  well.’  [Desider.] 

I  might  innumerate  a  variety  of  other  cures  effe&ed 
by  eleCtricity,  not  lefs  remarkable  than  any  of  the  a- 
bove,  from  ieveral  other  writers,  and  many  more  that 
are  recent  in  this  City ;  but  I  have  already  exceeded 
the  limits  I  intended  for  the  particular  cafes;  I  was 
led  on  by  the  confideration  that  fome  perfon  or  other, 
might  probably  meet  with  a  cafe  fimilar  to  his  own, 
and  to  fuch  I  imagin’d  the  relation  might  appear  in 
fome  meafure  interefling. 

While  I  was  writirrg  fome  of  the  above  cafes,  an 
obfervation  or  two  occurred  to  me  which,  tho’  per¬ 
haps  of  no  great  confequence,  may  not  be  amifs  to 
mention,  as  every  particular  effeCl  of  eleCtricity  feems 
to  be  worthy  of  notice. 

One  circumftance  attending  fome  of  the  preceding 
cures,  particularly  that  of  the  paralytic ,  related  by  Mr. 
Jones, w  was  a  frefh  and  copious  difeharge  of  the  blif- 
ters  which  had  previoufly  been  apply’d  to  the  patients. 
— This,  I  think,  feems  to  be  a  pretty  general  confe¬ 
quence  of  electrification  ;  at  leaft  I  have  myfelf  known 
many  inftances  of  it;  particularly  in  one  gentleman, 
whom  I  eleCtrifed  for  a  paralytic  complaint,  and  who 

had 
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had  a  blifter  apply’d  to  the  back  part  of  his  neck.  He 
informed  me,  that,  in  the  nights  after  his  being  elec¬ 
trified  the  preceding  day,  he  found  a  much  more  co¬ 
pious  difcharge  from  the  blifter  than  at  other  times , 
though  the  operation  was  no  more  than  his  ftanding, 
for  about  a  quarter  of  an  hour,  on  the  infulated  ftool, 
while  fparks  were  drawn  from  the  fide  of  his  face. 

From  hence  it  appears  not  improbable,  that,  in  fome 
cafes,  blithers  may  be  attended  with  peculiar  benefit, 
during  a  courfe  of  eleftrical  treatment;  in  others,  per¬ 
haps,  it  might  be  worth  while  to  make  ufe  of  electri¬ 
city,  merely  to  obtain  a  favourable  difcharge  from  the 
blifters. 

I  have  alfo  obferved,  that  a  copious  perforation  is 
frequently  an  effect  of  electricity,  particularly  when  the 
coated  phial  is  made  ufe  of.  This,  indeed,  may  part¬ 
ly  proceed  from  the  apprehenfton,  generally  awakened 
in  the  patient,  of  experiencing  a  difagreeable  fenfation, 
which  occaftons  a  more  than  ordinary  exertion  of  the 
faculties,  as  well  as  from  the  aCtion  of  the  fluid  itfelf*, 
but  I  have  fometimes  been  led  to  think,  that  this  cir- 
cumftance  is  fo  far  from  being  unfavourable,  that,  in 
many  cafes,  it  contributes  to  accelerate  the  cure. 

1  shall  obferve  of  the  preceding  cafes  in  general, 
that  they  appear  to  be  a  fimple  narrative  of  fads,  re¬ 
lated  by  men  whofe  principal  motive  in  writing  on  the 
fubjeCt,  feems  to  have  been  benevolence  ;  and  who,  I 
think,  could  by  no  means  have  been  interefted  in  ex¬ 
aggerating  their  accounts. 

We  may,  at  leaft,  from  hence  conclude,  that  an 
electrical  treatment  of  various  diforders,  ftrongly  claims 
the  attention  of  thofe  who  have  leifure  and  abilities  to 
inveftigate  its  mode  of  operation.  It  is  from  fuch  pens 
■ — it  is  from  the  calm  and  liberal  enquirer,  divefted  of 
the  prejudice  of  hypothefes , — that  we  are  to  expeCt  the 
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advancement  of  genuine  fcience.  When  the  nature 
and  effects  of  the  electric  fluid  have  been  duly  enquir¬ 
ed  into  •,  its  analogy  to  fome  other  articles  of  the  Ma¬ 
teria  Medica  pointed  out,  and  the  moft  confident  me¬ 
thod  of  application  determined,  we  have  great  reafon 
to  expert  it  will  be  attended  with  very  confidera'oie 
and  extend ve  ufe. 

The  chief  defiderata  feem  to  be,  the  diftinguifhing 
of  fuch  difeafes  as  are  moft  proper  for  eledlrical  treat¬ 
ment, — and  applying  it,  at  a  favourable  crifis,  in  the 
mod  effectual  manner :  But  the  vague  and  defultory 
method  in  which  ele&ricity  has  generally  been  made 
ufe  of,  has  frequently  rendered  the  fuccefs  of  the  ope¬ 
ration  precarious. 

I  am  fenfible  it  is  not  from  a  recital  of  the  cures 
which  have  been  effected  by  electricity,  that  this  me¬ 
thod  of  treating  difeafes  is  likely  to  become  adverted 
to*,  but  rather  from  a  rational  conviction  of  its  utility. 

- — The  Phyfician  who  has  formed  his  fydem  of  drugs, 
and  whofe  rules  of  pratice  are  edablifhed  by  reafon 
and  experience,  will  poffibly  impute  thofe  cures  to  a 
favourably  concurrence  of  circumjtances ,  rather  than  to 
■>  the  effets  of  a  medicine  which,  perhaps,  he  has  not 
thoroughly  examined.  He  will,  doubtlefs,  alfo  ob- 
ferve,  that  fome  of  the  preceding  cafes  are  liable  to  ex¬ 
ceptions ;  Others,  in  which  eletricity  appears  to  have 
been  the  principal,  if  not  the  lole  agent  concerned  in 
the  cure,  may  dill  be  faidto  bzfatts  without  demcnjlra- 
tion\ — they  appear  to  be  wrapp’d  in  an  air  of  my  fiery , 
and  the  agent  is  of  too  fubtile  a  nature  to  be  the  fub- 

jeci  of  analyfis. - >Time  and  indudry,  however, 

may  poflibly  fo  far  unfold  the  veil,  as  to  difeover  to 
us  in  a  clearer  light,  the  connection  between  the  caufe 
and  effect  *,  and  that  the  adtion  of  the  ele&ric  fluid, 
may  be  confidered  as  a  Ample  remedy  of  nature,  in  ma¬ 
ny  of  her  di borders. 

I  MIGHT 
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I  might  have  been  a  tacit  advocate  for  medical  elec¬ 
tricity,  merely  from  oblerving  its  beneficial  effeds  in 
fuch  cafes  as  I  have  been  an  eye-witnefs  to;  but  I 
fhould  fcarcely  have  hazarded  my  fentiments  on  the 
fubjed  to  public  view,  if  I  had  not  found  them  cor¬ 
roborated  by  thofe  of  many  fenfible  and  ingenious  men, 
whofe  inveftigations  and  experiments  are  not  fo  liable 
to  deception  :  I  fhall  therefore  take  the -liberty  of  con¬ 
cluding  this  fubjed  with  a  few  extrads  from  the  Rev. 
Dr.  Priestley’s  Hiftory  of  Electricity ;  in  one  fedion 
of  which  he  has  exhibited  the  fentiments  of  different 
writers  on  the  fubjed;  and  has  feleded  and  arranged 
his  materials,  with  the  fame  candour  and  perfpicuity 
which  diftinguifh  the  other  parts  of  his  work. 


1  SECT.  IV. 

Extracts  from  Dr.  Priestley’.?  Hiftory .  Period  X. 

Sed.  XIV. 

* ' 

Of  Medical  Electricity. 

rpHE  fubjed  of  medical  Eledricity  falls  almoft 
JF  wholly  within  the  period  of  which  I  am  now 
treating.  For,  though  fome  effeds  of  eledricity  upon 
animal  bodies  had  been  noted  by  the  Abbe  Nollet* 
and  a  few  difeafed  perfons  had  faid  they  had  received 
benefit  from  being  eledrihed  ;  yet  very  little  had  been 
done  this  way,  and  phyficians  had  fcarcely  attended  to 
it,  till  within  this  period  ;  whereas  eledricity  is  now 
become  a  confiderable  article  in  the  materia  mediea . 

The  firft  account  I  have  met  with  of  the  application 
of  eledricity  to  medical  purpofes  is  that  of  Mr.  C. 
Kr atzenstein,  profeffor  of  medicine  at  Halle ;  who, 
in  the  year  1 744,  cured  a  woman  of  a  contraded  finger 
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in  a  quarter  of  an  hour.  He  alfo  fo  far  relieved  a  per* 
fon  who  had  two  lame  fingers,  by  once  eleCtrifying 
them,  that  he  could  play  upon  the  harpfichord,  which 
he  had  beiore  been  difabled  from  doing.  He  alfo  ob- 
ferved,  that  a  man’s  pulle,  which  had  beat  eighty  in  a 
fecond  before  he  was  electrified,  immediately  after  beat 
eighty-eight,  and  was  prefently  incrcafedto  ninety-fix. 

There  is  another  celebrated  inftance  of  the  cure  of 
a  palfy  brfore  this  period ;  which  is  that  performed  by 
Mr.  J  allabert,  profeffor  of  Fhilofophy  and  Mathe¬ 
matics  at  Geneva ,  on  a  Lockfmith  of  the  age  of  fifty- 
two,  whofe  right  arm  had  been  paralytic  fifteen  years, 
occafioned  by  a  blow  of  a  hammer.  Ele  was  brought 
to  Mr.  Jallabert  on  the  26th  of  Dec .  1747,  and  was 
almofl  completely  cured  by  the  28th  of  Feb.  17 48.  In 
this  interval  he  was  frequently  eleClrified,  fparks  being 
taken  from  the  arm,  and  fometimes  the  electric  fhock 
fent  through  it.  Mr.  Jallabert’s  own  account  of 

this  cure  is  very  circumftantial. 

* 

The  report  of  this  cure  performed  at  Geneva ,  en¬ 
gaged  Mr.  Sauvages  of  the  Academy  in  Montpelier , 
to  attempt  the  cure  of  paralytics,  in  which  he  hadcon- 
fiderable  fuccefs. — The  concourfe  of  patients  of  all 
kinds,  which  the  report  of  thefe  cures  brought  together, 
was  prodigious.  For  two  or  three  months  together, 
twenty  different  patients  were  eleCtrified  every  day.  It 
is  not  furprifing  to  find,  that  the  neighbouring  popu¬ 
lace  confidered  thefe  cures  as  an  affair  of  witchcraft,  and 
that  the  operators  were  obliged  to  have  recourfe  to  their 
priefts  to  undeceive  them.  In  the  courfe  of  thefe  ex¬ 
periments  it  was  found,  by  very  accurate  obfervatiohs 
made  with  a  pendulum,  that  electrification  increafes  the 
circulation  of  the  blood  about  one  fixth. 

One  of  the  firft  who  attended  to  eleCfricity  in  a  me¬ 
dical  way,  was  Dr.  Bohadtch,  a  Bohemian  j  wTho,  in 
a  treatife  upon  medical  eleCtricity,  communicated  to 
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the  Royal  Society,  gave  it  as  his  opinion,  after  the  re- 
ililc  of  much  experience,  that  of  all  diftempers,  the 
hemiplegia  feemed  to  be  the  mod:  proper  objedt  of  elec¬ 
tricity.  He  alfo  thought  it  might  be  of  uie  in  inter¬ 
mitting  fevers. 

The  Palsy  having  happened  to  be  the  fir  ft  diforder 
in  which  eledricity  gave  relief,  there  was  a  confiderable 
number  of  cafes  publifhed  pretty  early,  in  which  the 
paralytics  were  faid  to  have  found  benefit  from  this  new 
method  of  treatment.  In  the  year  1757  Mr.  Patric 
Brydone  performed  a  complete  cure  of  a  hemiplegia, 
and,  indeed,  an  almoft  univerfal  paralytic  affedion,  in 
about  three  days.  The  patient  was  a  woman,  aged  g?, 
and  the  pally  was  of  about  two  years  continuance.  And 
J.  G.  Feske,  very  nearly  cured  a  young  man,  of  the 
age  of  26,  of  a  paralytic  arm,  of  which  he  had  not  the 
leaft  ufe  from  the  age  of  five  years. 

The  Abbe  Nollet’s  experiments  upon  paralytics 
had  no  permanent  good  effed.  Fie  obferves  however 
that,  during  fifteen  years  that  he  hadeledrified  all  forts 
or  perfons,  he  had  known  no  one  bad  effed  to  have  a~ 
rifen  from  it  to  any  of  them. 

Dr.  Edward  Spry  relates  a  complete  cure  which  he 
had  made  of  a  locked  jaw  and  paralyfts ,  in  the  cafe  of  a 
girl  of  18  years  of  age.  Small  fhocks  were  given  to 
the  mufcles  particularly  affeded. 

That  there  is  an  intimate  connedion  between  the 
ftate  of  eledricity  in  the  air  and  the  human  body,  ise- 
vident  from  feveral  fads,  particularly  a  very  remarka¬ 
ble  one  related  by  the  Abbe  Mazeas,  in  a  letter  to  Dr. 
Hales,  of  a  man  who  was  fubjed  to  epileptic  fits.  Fie 
was  much  more  affeded  when  it  thundered  than  at  any 
other  time ,  and  if  it  ever  happened,  which  it  rarely 
did,  that  he  then  efcaped ;  his  eyes,  his  countenance, 
and  the  confufion  of  his  expreffions,  fufficiently  demon- 
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ftrated  the  weakness  of  his  reafon.  It  was  not  the  fear 
of  the  thunder  that  affe&ed  him,  but  he  found  a  fatal 
connexion  between  that  phenomenon  and  his  diftemper; 
and,  when  the  ft  feized  him,  he  perceived,  a  vapour 
ri-fing  in  his  bread,  with  fo  much  rapidity,  that  he  loft 
ad  l>is  fenfes  before  he  could  call  for  help. 

Medical  electricity  is  very  much  obliged  to  the  la¬ 
bours  of  Mr.  Lovett,  Lay-clerk  of  the  Cathedral 
church  at  JVorcefter%  who  has  for  many  years  been  in- 
defatigablc  in  the  application  of  eledricity  to  a  great 
variety  of  difeales.  His  luccefs  has  been  very  confi- 
derable,  and  all  the  cafes  he  has  publifhed  Lem  to  be 
well  authenticated.  According  to  this  gentleman,  elec¬ 
tricity  is  almoft  a  fpecific  in  moft  cafes  of  violent  .pains ^ 
of  however  long  continuance-,  as  in  obftinate  head¬ 
ache ,  the  fciatica,  the  cramp,  and  diforders  refembling- 
the  gout.  He  had  no  trials  of  the  proper  gout,  but  only 
on  thole  who  were  (lightly  attacked,  and  who  received 
immediate  relief. 

The  tooth  ach ,  he  fays,  is  generally  cured  inftantly, 
and  hefcarce  ever  remembered  any  one  who  complain¬ 
ed  of  its  raging  a  minute  after  the  operation.  It  has 
feldom  failed  to  cure  rigidities  or  a  wafting  of  the  muf- 
des ,  and  hyfterical  di ford ers,  particularly’ if  they  be  at¬ 
tended  with  coldnefs  in  the  feet.  He  alfo  fays  it,  has 
been  of  excellent  ufe  in  bringing  to  a  fuppuration,  or 
in  difperfing  without  fuppuration,  obftinate  fwellings 
of  various  kinds,  even  thole  that  were  fcrophulaus.  in 
the  rheumatifm  he  fays  it  has  failed  ;  but  feldom  in  the 
cafe  of  young  perfons,  if  they  were  taken  in  time. 

The  manner  in  which  eleflricity  operated  in  thefe 
cures,  Mr.  Lovett  imagined  to  be,  by  removing  fe- 
cret  obftrudtions ;  which  are  probably  the  caufe  of  thofe 
diforders.  In  all  his  practice  he  never  knewr  an  infta'nce 
of  harm  being  done  by  it,  and  thinks  that,  in  all  the 
cafes  in  which  it  has  done  any  harm,  the  manner  of  ad¬ 
min  ifteri  no- 


I  3  I 


Sect.  IV.  ON  ELECTRICITY. 

I 

miniftering  it  has  been  injudicious;  and  in  genera! 
fuppoies  mat  the  fhocks  have  been  made  too  glat. 

The  Rev.  Mr.  John  Wesley  has  followed  Mr. 
ovett  m  the  .ame  ufeful  courfe  of  medical  eledfricitv " 
anu  recommends  the  ufe  of  it  to  his  numerous  follow¬ 
ers,  and  m  all  people.  Happy  it  ]s,  when  an  afcen- 

fcfrf m  *  °r  mn  h  emp3°yed  t0  PurP°fes 

lavouraoi^io  the  increafe  of  knowledge,  and  to  the  bet 
lnterefts  of  mankind.  Mr.  We, lev’s  account  of  cu2 

MM^vr  7  f  ^ f7  ^reeS  Ve‘‘y  wdl  with  that  of 
..  Lovett,  whom  he  often  quotes.  He  likewife  di- 

tects  nearly  the  fame  method  of  adminiftration. 

MTHrIS  account  of  the  medical  ufe  of  electricity  by 
Mr.  Lovett  and  Mr.  Wesley  is  certainly  liable  to  A 
objedhon,  which  will  always  lie  againft  foe  accounts 
oi  thofeperfons  who,  not  being  of  the  faculty  can¬ 
not  be  fuppoied  capable  of  diftmguilhing  with  accu¬ 
racy,  eitner  the  nature  of  the  diforders,  or  the  confe 
q uences  or  a  feeming  cure.  But,  on  the  other  hand 
th.s  very  crcumftance  of  their  ignorance  of  the  natum 
of  dilorciers,  and  confequently  of  the  beft  method  of 

"umenfon  ff nCIty  f°  ^  fuPPlies  the  frongeft  ar 
0  n  im?  ia\'0ur01  ,ts  mnocence,  at  lead.  If  in  foch 
un  foil  ml  hands  it  produced  fo  much  good,  and  fo  fo 

hmTwouldT  mrn  T'C  g°°d’  3nd  how  much 
Ends.  ^  P  b  7  haVC  Produced  in  more  fkiifid 

But  whatever  weight  there  be  in  this  objection  anainfo 
the  laft  mentioned  writers,  ic  certainly  cannot  be  uro-ed 
agamu  Antonios  de  Haen,  one  of  the  moft  eminent 
phy naans  of  the  prefen t  age;  who,  after  fix  years  un¬ 
interrupted  ufe  of  it,  reckons  it  among  the  moft  valu- 
i°‘e  ah,usnces  or  the  medical  art ;  and  exprefsly  fays, 

‘U  tlft?Ugn,lt  hf.s"rte)n  been  apply’d  in  vain,  it  has  oft! 
a‘i°rded  renef  where  no  other  application  would 
have  been  effectual.  But  I  lhali  recite  in  a  Way 
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manner  from  his  Ratio  Medendi ,  the  refult  of  all  his 
obfervations  on  this  fubjedb 


With  refpedt  to  partial  palfies,  in  particular,  he  fays, 
it  never  did  the  lead  harm  ;  that  one  or  two  perfons 
who  had  received  no  benefit  from  it  in  fix  intire  months, 
were  yet  much  relieved  by  perfevering  in  the  ufe  of  it. 
That  fome  perfons  difeontinuing  it,  after  having  re¬ 
ceived  fome  benefit,  reiapfed  again  ;  but  afterwards, 
by  recurring  to  the  ufe  of  eledfricity,  recovered,  though 
more  fiowly  than  before.  Some  perfons,  he  fays,  were 
relieved  who  had  been  paralytic  one,  three,  fix,  nine, 
and  twelve  years,  and  fome  longer  ;  but  that  in  one  or 
two  of  thefc  cafes,  the  patients  had  received  lefs  re¬ 
lief,  and  more  fiowly  than  was  ufual  in  recent  cafes. 
In  fome  cafes,  he  fays,  a  moft  unexpedted  benefit  had 
been  found  by  thofe  who  had  been  paralytic  in  their 
tongues,  eyes,  fingers,  and  other  particular  limbs.  A 
paralyfis  and  trembling  ot  the  limbs,  from  whatever 
caufe  it  arofe,  never  failed  to  be  relieved  by  it }  and 
he  relates  one  indance  of  a  perfedt  cure  being  perform¬ 
ed  in  a  remarkable  cafe  of  this  nature,  after  receiving; 

O 

ten  fhocks. 

Dr.  PIaen’s  cuftom  was  to  apply  the  operation  for 
half  an  hour  together  at  lead.  He  feems  to  have  ufed 
gentle  fhocks ;  and  he  joined  to  eledfricity,  the  ufe  of 
other  remedies,  which,  however,  would  not  have  been 
effedlual  without  it. 

St.  Vitus’s  dance,  he  fays,  never  failed  to  be  cured 
by  eledlricity.  He  always  obferved  it  to  promote  a 
more  copious  dilc barge  ot  the  menfes,  and  to  relieve 
in  cafes  of  obftrudfion  ♦,  but,  for  this  reafon,  he  ad- 
vifes  that  it  be  not  adminiftered  to  women  with  child. 
He  found  it  of  ufe  in  fome  cafes  of  deafnefs ;  but  it  en¬ 
tirely  failed  in  its  application  to  a  gutta  ferena ,  and  to 
a  Jirumous  neck.  Laftlv  he  relates  a  remarkable  cafe, 
communicated  to  him  by  Mr.  Velse  at  the  Hague ,  of 
the  cure  of  a  mucous  apoplexy.  '  To 
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To ^hofe  cafes  wherein  harm  may  be  apprehended 
from  eledrification,  may  perhaps  be  added  the  vene¬ 
real  difeafe,  in  which  Mr.  Veratti  advifes,  that  elec¬ 
tricity  be  by  all  means  avoided. 

I  shall  conclude  this  account  of  medical  eledricity 
witti  obferving  that  there  are  two  general  effects  of 
electricity  on  the  human  body,  of  which  it  fhould  feem, 
that  phyficians  might  greatly  avail  themfelves  :  Thefe 
are,  that  it  promotes  infenfible  perforation,  and  glan¬ 
dular  fecretion.  The  former  is  effected  by  fimpkelec- 
trihcation;  and  the  latter  by  taking  fparlcs  from  the 
glands,  or  the  parts  contiguous  to  them  ;  on  which  it 
ads  like  a  Stimulus.  Of  the  former,  inftances  have 
been  given  in  the  experiments  of  the  Abbe  Nollet, 
and  a  lew  have  been  given  occasionally  of  the  latter. 

To  thefe  I  Shall  now  add,  that  Linn^us  obferved, 
tnat  when  electric  Sparks  have  been  drawn  from  the  ear, 
L-  has  in  Handy  promoted  a  more  copious  Secretion  of 
ear-wax ;  and  that  it  has  alio  been  obferved,  that,  when 
die  eye,  or  the  parts  about  the  eye,  have  been  eledri- 
hed,  the  tears  have  flowed  copioufly.  But  the  moft 
remarkable  cafe  that  I  have  met  with,  is,  of  its  pro¬ 
moting  the  Secretion  of  that  matter  which  forms"  the 
hair;  whereby  hair  has  been  actually  reftored  to  apart 
that  had  long  been  bald. 

.Hitherto  electricity  has  been  generally  apply’d  to 
the  human  body  either  in  the  method  of  drawing  fparks, 
as  it  is  called,  or  giving  Shocks.  But  thefe  operations 
are  both  violent;  and  though  the  ftrong  concuffion  may 
iuit  Some  cafes,  it  may  be  of  differvice  in  others,  where 
a  moderate  Simple  electrification  might  have  been  of 
Service. 

The  great  objedion  to  this  method  is  the  tedioufnefs 
and  expence  of  the  application.  But  an  eledrical  ma¬ 
chine  might  be  contrived  to  go  by  wind  or  water,  and 
a  convenient  room  might  be  annexed  to  it;  in  which  a 
door  might  be  raifed  upon  eledrics,  and  a  perfon  mHht; 
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fit  down,  read,  fieep,  ,or  walk  about  during  the  elec¬ 
trification.  It  were  to  be  wifhed,  that  fome  phyfician 
of  underftanding  and  fpirit  would  provide  himfelf  with 
fuch  a  machine  and  room.  No  harm  could  poffibly 
be  apprehended  from  eleblricity,  apply’d  in  this  gentle 
and  infenfible  manner,  and  good  e debts  are,  at  lead 
poffible,  if  not  highly  probable.  It  would  certainly  be 
more  for  the  honour  of  the  faculty,  that  the  practice 
fhould  be  introduced  in  this  manner,  than  that  it  be 
left  to  fome  rich  valetudinarian,  who  may  take  it  into 
his  head,  that  fuch  an  operation  may  be  of  fervicc 
to  him. 


SECT.  V. 

Dr.  Priestley’s  Experiments  on  Animals. 

AS  I  have  conftrubled  an  Elebtrical  Battery  of  con- 
fiderable  greater  force  than  any  other  that  I  have 
yet  heard  of,  and  as  I  have  fometimes  expofed  Animals 
to  the  fhock  of  it,  and  have  particularly  attended  to 
feveral  circumftances,  which  have  been  overlooked,  or 
mifreprefented  by  others  ^  it  may  not  be  improper  to 
relate  a  few  of  the  cafes,  in  which  the  fabts  were,  in 
any  refpect,  new,  or  worth  notice. 

June  the  4th.  I  killed  a  Rat  with  the  difcharge  of 
two  jars,  each  containing  three  fquare  feet  of  coated 
glafs.  The  animal  died  immediately,  after  being  uni- 
verlally  convulfed,  at  the  inftant  of  the  ftroke.  After 
fome  time,  it  was  carefully  diffebted;  but  there  was  no 
internal  injury  perceived,  particularly  no  extravafadon, 
either  in  the  abdomen,  thorax,  or  brain. 

June  the  19th.  I  killed  a  pretty  large  Kitten  with 
the  difcharge  of  a  battery  of  thirty  three  fquare  feet ; 
but  no  other  effebl  was  obferved,  except  that  a  redipot 
was  found  on  the  pericranium,  where  the  fire  entered, 
I  endeavoured  to  bring  it  to  life,  by  diftending  the 
lungs,  blowing  with  a  quill  into  the  trachea*  but  to  no 

pur- 
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purpofe.  The  heart  beat  a  fmall  time  after  the  ftroke, 
but  refpiration  ceafed  immediately. 

June  the  2  lit.  I  killed  a  fmall  Shrew  with  the  dis¬ 
charge  of  a  battery  of  thirty  fix  fquare  feet,  but  no  o- 
ther  effed  was  perceived,  except  that  the  hair  of  the 
forehead  was  finged,  and  in  part  torn  off.  There  was 
no  extravafation  any  where,  though  the  animal  was  fo 
imail,  and  the  force  with  which  it  was  killed  fo  great. 
This  fad,  and  many  others  of  a  fimilar  nature,  make 
me  fufped  fome  miftake,  in  cafes  where  larger  animals 
are  faid  to  have  had  all  their  blood  veffds  burft  by  a 
much  inferior  force. 

In  all  the  accounts  that  I  have  met  with  of  animals 
killed  by  the  eledric  fhock,  the  vidims  were  either 
fmall  quadrupeds,  or  fowls;  and  they  are  all  repre- 
fented  as  killed  fo  fuddenly,  that  it  could  not  be  feen 
how  they  were  affeded  previous  to  their  expiration.  In 
fome  of  my  experiments,  the  great  force  of  my  battery 
has  afforded  me  a  pretty  fair  opportunity  of  obferving 
in  what  manner  the  animal  fyftem  is  affeded  by  the 
eledric  fhock,  the  animals  which  I  have  expofed  to  it 
being  pretty  large  ;  fo  that  a  better  judgment  may  be 
formed  of  their  fenfations,  and  confequently  of  the  im¬ 
mediate  caufe  of  their  death,  by  external  figns.  I  do 
not  pretend  to  draw  any  conclusion  myfelf  from  the  fol¬ 
lowing  fads:  I  have  only  noted  them  as  carefully  as  I 
could  for  the  ufe  of  phyficians  and  anatomiffs. 

June  the  26th.  I  difcharged  a  battery  of  thirty 
eight  fquare  feet  of  coated  glafs,  through  the  head, 
and  out  at  the  tail  of  a  full  grown  Cat,  three  or  four 
years  old.  At  that  inftant,  fhe  was  violently  convulfed 
all  over.  After  a  fhort  refpite,  there  came  on  fmaller 
convulfions,  in  various  mufcles,  particularly  on  the 
fides;  which  terminated  in  a  violent  convulfive  refpi¬ 
ration,  attended  with  a  rattling  in  the  throat.  This 
continued  five  minutes,  without  any  motion  that  could 
be  called  breathing,  but  was  fucceeded  by  an  exceed- 
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ing  quick  refpiration,  which  continued  near  half  an 
hour.  Towards  the  end  of  this  time,  fhe  was  able  to 
move  her  head,  and  fore  feet,  fo  as  to  pufh  herfelf 
backwards  on  the  floor ;  but  fhe  was  not  able  to  move 
her  hind  feet  in  the  lcaft,  notwithftanding  the  fhock  had 
not  palled  through  them.  While  fhe  continued  in  this 
condition,  I  gave  her  a  fecond  ftroke,  which  was  at¬ 
tended,  as  before,  with  the  violent  convulfion,  the 
fhort  refpite,  and  the  convulfive  refpiration  in  which, 
after  continuing  about  a  minute,  fhe  died. 

Being  willing  to  try,  for  once,  the  effedlof  a  much 
greater  fhock  than  that  which  killed  the  cat,  upon  a 
large  animal,  1  gave  an  explofion  of  fixty  two  fquare 
feet  of  coated  glals  to  a  dog  of  the  fize  of  a  common 
cur.  The  moment  he  was  ftruck,  which  was  on  the 
head  (but,  not  having  a  very  good  light,  I  could  not 
tell  exadly  where)  all  his  limbs  were  extended,  he  fell 
backwards,  and  lay  without  any  motion,  or  flgn  of 
life,  for  about  a  minute.  Then  followed  convuifions, 
but  not  very  violent,  in  all  his  limbs-,  and  after  that  a 
convulfive  refpiration,  attended  with  a  fmall  rattling  in 
the  throat.  In  about  four  minutes  from  the  time  he  was 
{truck,  he  was  able  to  move,  though  he  did  not  offer  to 
walk  till  about  half  an  hour  after  *,  in  all  which  time,  he 
kept  clifcharging  a  great  quantity  of  laliva -,  and  there 
was  alfo  a  great  flux  of  rheum  from  his  eyes,  on  which 
he  kept  putting  his  feet-,  though  in  other  refpetis  he 
lay  perfectly  liitlefs.  He  never  opened  his  eyes  all  the 
evening  in  which  he  was  (truck,  and  the  next  morning 
he  appeared  to  be  quite  blind,  though  feemingly  well 
in  every  other  refpect. 

II  avjng  difpatched  the  dog,  by  (hooting  him 
through  the  hinder  part  of  his  head,  I  examined  one 
of  his  eyes  (both  of  which  had  an  uniform  bluifh 
caft,  like  a  film  over  the  pupil)  and  found  all  the  three 
humours  perfedtly  tranfparent,  and,  as  far  as  could  be 
judged,  in  their  right  ftatej  but  the  cornea  was  through¬ 
out 
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out  white  and  opaque,  like  a  bit  of  griftle,  and  re- 
markably  thick. 

Befqre  this  experiment,  I  had  imagined,  that  ani- 
mals  i truck  blind  by  lightning  had  probably  a  gutta 
ferena,  on  account  of  the  concuffion  which  is  feeming- 
ly  given  to  the  nervous  fyftem  by  the  eledric  (hock * 
whereas  this  cafe  was  evidently  an  inflammation,  occa- 
floned  by  the  explofion  being  made  lo  near  the  eyes^ 
terminating  in  a  Ipecies  of  the  albugo ;  but  which  I  fup- 
pofe  would  have  been  incurable.  One  of"  the  eyes  of 
this  dog  was  aideded  a  little  more  than  the  other  ;  ow- 
ing,  probably,  to  the  ftroke  being  made  a  little  nearer 
to  one  eye  than  the  other.  I  intended  to  give  the 
ftroke  about  an  inch  above  the  eyes. 

In  order  to  afeertain  the  effeds  of  eledricity  on  an 
animal  body,  I,  after  this,  began  a  courfe  of  experi¬ 
ments  on  theconduding  power  of  its  conftituent  parts  ; 
and  forfome  time  imagined  that  apiece  of  fpinal  mar¬ 
row  of  an  Ox  conduded  fen  Able  worfe  than  the  muf- 
cular  flefh;  but  after  a  great  number  of  trials  with 
puces  oi  fpinal  marrow  from  various  animals,  and 
pieces  of  mulcular  flefh,  of  the  fame  fize  and  form, 
and  in  vaiious  ftates  of  moifture  and  drynefs,  I  crave 
up  that  opinion  as  fallacious,  but  I  cannot  help  wifh- 
rng  the  experiments  were  refumed  with  fome  more  ac¬ 
curate  meafure  of  conduding  power  than  hath  yet  been 

Being  willing  to  obferve,  if  poflible,  the  immedi¬ 
ate  effed  of  the  eledric  fhock  on  the  heart  and  luno-s 
oi  animals,  I  gave  June  the  5th,  a  fhock  from  flx 
iquare  reet  to  a  Frog,  in  which  the  thorax  had  been 
previoufly  laid  open,  fo  that  the  pulfation  of  the  heart 
might  be  feen.  .  Upon  receiving  the  ftroke,  the  luno-s 
were  imfran tly  inflated  ;  and,  together  with  the  other 
contents  of  the  thorax,  thrown  quite  out  of  the  bodv 
The  heart,  however,  continued  to  beat,  though  very 
languidly,  and  there  was  no  other  lign  of  life  for  about 
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ten  minutes.  After  that,  amotion  was  firft  perceived 
under  its  jaws;  which  was  propagated,  by  degrees,  to 
the  mufcjes  of  the  Tides  ;  and  at  laft  the  creature  Teem¬ 
ed  as  if  it  would  have  come  to  life,  if  it  had  not  been 
To  mangled.  The  ftroke  entered  the  head,  and  went 
out  at  the  hind  feet. 

June  the  6th.  I  discharged  a  battery  of  thirty  three 
fquare  feet  through  the  head  and  whole  extended  body 
of  another  frog.  Immediately  upon  receiving  the 
ftroke,  there  was,  as  it  were,  a  momentary  diftenfion 
of  all  the  mufcles  of  the  body,  and  it  remained  Jfhri- 
velled  up  in  a  moft  Turprifing  manner.  For  about  five 
minutes  there  appeared  no  Tign  of  life,  and  the  pulia¬ 
tion  of  the  heart  could  not  be  felt  with  the  finger.  But 
afterwards,  there  fir  ft  appeared  a  motion  under  thejaws, 
then  all  along  the  Tides,  attended  with  convulfive  mo¬ 
tions  of  the  other  parts,  and  in  about  an  hour,  it  be¬ 
came  to  all  appearance,  as  well  as  ever. 

The  Tame  day,  I  gave  the  fame  ftroke  to  two  other 
frogs.  They  were  affeded  in  the  lame  manner,  and 
perfedly  recovered  in  lefs  than  three  hours.  Thefe 
fads  furprifed  me  very  much.  I  attribute  the  recovery 
of  the  frogs  partly  to  themoifture,  which  always  feems 
to  cover  their  body,  and  which  might  tranfmit  a  good 
part  of  the  fhock;  and  partly  to  that  provifion  in  their 
conftitution,  whereby  they  can  fubfift  a  long  time  with¬ 
out  breathing.  To  afeertain  this,  I  would  have  given 
the  fhock  to  toads,  ferpents,  fifties,  &c.  and  various 
other  exanguious  animals,  but  I  had  not  an  opportu¬ 
nity.  Befides,  it  is  paying  dear  for  Pbilofcphical  Difco • 
series,  to  pur  chafe  them  at  the  expence  of  Humanity. 

Thus  far  Dr.  Priestley— and  I  could  heartily  wifh 
that  the  many  ufeful  hints  and  obfervations  which  are  to 
be  found  in  his  work,  were  attended  to  by  every  elec¬ 
trician,  till  fome  of  the  important  difeoveries.  to  which 
they  feem  to  lead,  are  fortunately  obtained,  and  the 
track  purfued  till  the  fcience  be  thoroughly  explored. 

AN 
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Mifcellaneous  Experiments  and  Observations. 

f^EW  or  none  of  the  refinements  of  fcience  afford  fo 
agreeable  relaxation  to  theferiotis  and  liberal  mind 
as  Philofophical  experiments.  The  rational  entertain¬ 
ment,  and  pleafing  inftrudlion  conveyed  by  fuch  en¬ 
quiries,  are  conftantly  found  to  extend  the  faculties  of 
the  foul  with  an  exalted  idea  of  the  beauty  and  fubli- 
mity  of  nature,  while  they  are  almoft  irrefiftibly  led  on 
to  contemplate  and  adore  its  divine  Source. 

Few  other  departments  of  fcience  yield  lb  pleafing, 
fo  various,  and,  at  the  fame  time,  fo  aftonilhing  phe¬ 
nomena,  as  that  of  electricity.  The  variety  of  ap¬ 
pearances  produced  by  an  eledlrical  machine,  in  a  co¬ 
pious  current  of  the  fluid,  are,  indeed,  fometimes  fo 
(Irikingly  curious,  that  the  mind  feems  to  be,  in  a 
manner,  fufpended  between  admiration  of  the  effe£ls> 
and  enquiry  into  the  caufe.  This  affedtion  feems  to  be 
natural  and  rational.  The  human  mind  can  neither 
ceafe  to  admire,  nor  remain  fatisfied  with  vague  ap¬ 
pearances:  The  fuperior  objedts  of  its  defire  are  know¬ 
ledge 
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ledge  and  certainty ;  in  the  purfuit  of  which  its  induf- 
try  is  chearfully  exerted,  and  frequently  rewarded  with 
fuc  cel's. 

Hence  many  electricians  have  patiently  repeated 
and  varied  their  experiments,  till  they  have  at  length 
hit  upon  fomething  or  other  which  has  appeared  fatif- 
faCtory  and  conclusive.  Others,  if  they  have  not  been 
quite  fo  fortunate  at  demonftration,  have  yet  opened 
the  way  to  farther  enquiries,  as  well  as  greatly  contri¬ 
buted  to  our  amufement,  by  inventing  an  agreeable 
variety  of  experiments,  which,  at  the  fame  time  that 
they  are  entertaining,  are  not  without  their  utility, 
having  a  general  tendency  to  illuflrate  the  theory  ol 
electricity,  and  to  promote  farther  difcoveries  in  the 
Science. 

I  shall  therefore  add  a  few  other  experiments  to 
thofe  which  have  been  already  recited,  chiefly  for  the 
fake  of  leading*  thofe  who  have  been  but  little  conver- 

p  . 

fant  with  the  lubjeCt,  to  an  acquaintance  with  a  variety 
of  eleCtric  appearances,  which  conftantly  tend  to  faci¬ 
litate  a  farther  enquiry. - But  few,  indeed,  of  the 

following  can  be  called  new  experiments,  the  greater 
part  of  them  having  been  frequently  repeated,  but  the 
apparatus,  and  the  method  of  conducting  many  of 
them  are  confiderably  varied. 

It  has  been  before  obferved,  that  all  eleCtrical  ap¬ 
pearances  depend  on  the  balance  of  the  fluid  being 
more  or  lei's  difturbed,  and  that  none  of  thofe  appear¬ 
ances  could  ever  be  exhibited  unlefs  fome  bodies  were 
made  to  contain  either  lej's  or  more  than  their  natural 
quantity.  In  order  to  demonftrate  this  faCt  the  more 
eaflly,  and  for  a  great  variety  of  other  purpofes,  it  is 
neceflary  that  the  cufhion  or  rubber  of  the  machine  be 
as  perfectly  iniulated  as  poiTible,  and  that  a  conductor 
be  connected  with  it  (which  may  be  called  the  negative ) 
of  the  fame  kind  and  dimenflons  as  the  pefitive  or 
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prime  conductor.  Thefe  two  conductors,  by  means 
of  four  moveable  glafs  (lands,  may  be  placed  in  any 
direction  that  is  required  •,  either  parallel  to  each  other* 
obliquely,  or  at  right  angles. 

If  one  end  of  a  wire  or  chain  be  made  to  touch  the 
negative  conductor,  while  the  other  end  touches  the  ta¬ 
ble,  the  eleCtric  matter  will  be  accumulated  as  much 
as  is  poffible  on  the  pofitive  conductor,  and  a  ftrong 
fpark  rnay  be  taken  frem  it.  If  the  chain  be  taken  a- 
way  from  the  negative,  and  hung  to  the  pofitive  con¬ 
ductor,  upon  turning  the  machine,  the  negative  will 
be  found  to  ha  ye  as  great  a  deficiency  of  the  fluid  as,  in 
the  former  cafe,  the  pofitive  had  a  redundancy ,  and  as 
ftrong  a  fpark  may  be  given  to  it :  In  this  cafe,  the 
eleCtric  matter  is  conveyed,  by  the  friCtion  of  the  glafs, 
from  the  rubber  and  negative  conductor,  through  the 
pointed  wires,  to  the  pofitive  conductor,  and  from 
thence,  through  the  chain,  to  the  earth  ;  by  which 
means  the  negative  is  deprived  of  its  natural  quantity, 
and  becomes  in  a  fituation  ready  to  receive  a  fupply 
from  any  body  that  approaches  it.  But,  when  the 
chain  was  hung  to  the  negative  conductor,  the  rubber 
had  a  conftant  fupply  of  the  matter  from  the  earth, 
through  that  conductor  and  chain  ;  the  fluid  was,  by 
the  motion  of  the  glafs,  forced  upon  the  pofitive  con¬ 
ductor,  whereby  this  became  in  a  fituation  ready  to 
throw  off  its  redundant  quantity. 

Let  one  end  of  the  chain  be  hung  to  the  pofitive, 
and  the  other  end  to  the  negative,  in  which  cafe  the 
whole  will  be  infulated,  and  no  fupply  of  matter  can 
be  received  from  the  ground *,  yet  there  will  (till  be  a 
circulation  of  the  natural  quantity  contained  in  the 
conductors  and  rubber.  The  glafs  cylinder,  by  its 
motion,  conveys  the  fluid  from  the  rubber  to  the  con¬ 
ductors  (which  may  now  be  confldered  as  only  one, 
from  their  being  connected  by  the  chain)  and  from 
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thefe  the  rubber  is  again  immediately  fupply’d.  This 
is  eafily  proved  by  taking  the  chain  entirely  away,  and 
placing  the  ends  of  the  conductors  about  an  inch  dif- 
tant  from  each  other;  upon  turning  the  machine, 
ftrong  fparks  will  be  feen  to  iffue  from  the  pofitive  to 
the  negative  conductor.  This  can  be  no  other  than 
the  fluid  naturally  belonging  to  the  conductors,  for, 
being  both  infulated,  no  part  of  it  can  be  received 
from  the  earth. 

In  like  manner,  a  pane  of  coated  glafs,  a  phial,  or 
as  many  phials  as  we  pleafe,  may  be  charged  without 
having  any  connection  writh  the  earth  or  other  non¬ 
electric.  If  the  outward  coating  of  a  phial  be  made  to 
reft  on  either  of  the  conductors,  and  the  wire  or  hook 
which  communicates  with  the  infide,  be  placed  on  the 
other,  upon  turning  the  machine  the  phial  will  be¬ 
come  charged  the  fame,  or  rather  fooner,  than  it  does 
when  the  coating  is  in  contaCt  with  the  earth,  though 
none  of  the  matter,  with  it  is  laid  to  be  charged,  comes 
from  thence ;  nor  are  the  conductors  themfelves  rob¬ 
bed  of  the  fmalleft  quantity  of  their  fluid.  Hence  it 
is  evident  that  the  glafs,  after  it  is  charged,  contains 
no  greater  quantity  of  the  eleClric  matter  than  it  did  be¬ 
fore,  or  than  what  is  at  all  times  natural  to  it,  the 
fluid  being  only  conveyed  from  one  fide  to  the  other. 
If  a  charged  phial  be  placed  on  glafs,  or  fufpended  by 
filk,  it  maybe  made  to  explode  with  a  difcharging  rod 
held  by  a  glafs  handle;  whereby  it  appears  that  the 
contents  of  the  phial  have  no  tendency' to  efcape  into 
the  earth. 

A  phial  may  alfo  be  difcharged  in  the  following 
manner,  which  makes  an  appearance  extremely  curious 
in  the  dark — let  the  phial  be  fully  charged,  and  placed 
on  a  lmall  glafs  ftand  under  the  recipient  of  an  air- 
pump  ;  as  the  recipient  is  exhaufled  the  eleClric  Are 
will  iffue  from  the  wire  of  the  phial  in  a  very  luminous 
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pencil  of  rays,  and  continue  fiafhing  to  the  coating  till 
all  the  air  be  pumped  out,  when  the  phial  will  be 
round  totally  difcharged.  From  this  it  appears  that  a 
v'acuum ,  or  a  fpace  nearly  void  of  air,  not  only  admits 
ot  a  rapid  pafiage  of  the  eletfiric  fluid,  but  caufes  it 

to  afliime  the  moil  lucid  appearance. - If  the  phial 

oe  negatively  charged,  the  current  of  fire  will  appear  to 
have  a  contrary  direction  to  that  which  it  had  before. 

^  As  the  force  of  an  elecftric  charge  is  not  lodged  in 
the  metallic  coating  of  the  glafs,  the  glafs  may  be  di- 
velted  of  its  coating  and  yet  remain  charged. — Take  a 
pane  of  thin  window  glafs,  eight  or  ten  inches  fquare, 
and  let  a  piece  of  thin  (fleet  l,ead  be  placed  on  each  fide 
of  it,  not  nearer  to  the  edges  of  the  glafs  than  about 
two  inches  :  This  being  placed  on  the  palm  of  the 
hand,  may  be  charged  by  bringing  the  upper  lead  to 
the  conductor ;  when  it  is  charged,  the  glafs  may  be 
taken  hold  o t  by  the  edges  or  corners,  and  the  leads 
thrown  off;  the  glals  will  ftill  retain  its  charge,  even 
though  it  be  wiped  on  both  fides  with  a  dry  handker¬ 
chief.  i  o  try  this,  let  the  plates  of  lead  be  cautioufly 
replaced  on  the  glafs  it  matters  not  whether  the  fame 
lead  be  put  on  that  fide  of  the  glafs  it  was  on  before,  or 
the  other;  or  whether  it  be  fir  ft  placed  on  the  pojitive 
or  negative  fide  of  the  glafs.)  On  forming  a  commu¬ 
nication,  by  bringing  a  finger  of  one  hand  to  the  up¬ 
per  fide  of  the  glals,  while  the  lower  fide  touches  the 
other  hand,  it  will  be  found  that  the  glafs  had  loft 
but  little  of  its  force  by  having  the  leads  taken  off. 

T  he  glafs  may,  indeed,  be  charged  without  ufing 
the  leads,  if  it  be  laid  on  the  palm  of  the  hand,  and 
the  upper  fide  of  the  glafs  be  brought  to  a  fmall  chain 
hanging  from  the  conductor,  and  moved  fo  that  the 
chain  may  touch  the  furface  in  every  part  of  the  glafs 
that  is  oppofite  to  the  hand  :  By  this  means  it  will  ac¬ 
quire  a  confiderable  charge ;  which  may  be  known  ei~ 
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ther  by  placing  on  the  leads  as  before,  or  by  apply¬ 
ing  the  palm  of  the  other  hand  to  the  upper  hue  of 
the  glafs. 

The  glafs,  however,  cannot  be  charged,  that  is,  it 
cannot,  be  made  to  acquire  a  redundancy  of  the  eleCtric 
matter  on  one  fide,  and  a  deficiency  on  the  other,  with¬ 
out  the  afiiftance  of  fome  conducting  fubflance.  If  one 
fide  of  a  pane  of  glafs,  thoroughly  dry,  be  apply’d  to 
the  prime  conductor,  without  any  conducting  fub- 
ftance  in  contaCt  with  the  other,  it  will  be  found  that 
both  fides  of  the  glafs  are  electrified  alike, — both  po - 
ft  lively ; — and,  if  apply’d  to  a  conductor  negatively 
eledtrified,  each  fide  will  have  a  deficiency  of  its  natural 
quantity^  but  in  either  cafe  the  eleClricity  will  be  but 
weak. 

The  force ,  then,  fo  remarkably  great  in  an  eleCtric 
explofion ,  appears  to  be  produced  by  the  violent  attrac¬ 
tion  of  what  may  be  called  an  eleCtric  vacuum  and  ple¬ 
num  \  and  the  force  of  this  attraction  leems  dependant 
on  feveral  concurrent  circumftances — the  impermeabi¬ 
lity  of  the  eleCtric  body  between  the  two  powers — the 
perfection  of  the  conductors  in  contaCt  with  the  eleCtric 
— the  proximity  of  the  plus  and  minus  eleCtricity — and 
the  degree  in  which  the  fluid  is  comprefi'ed. 

As  the  fluid  could  never  be  com pre fled  or  accumu¬ 
lated  in  any  degree,  unlefs  fome  bodies  refifted  its  pafi 
fage ,  it  follows,  that  the  more  capable  any  body  is  of 
fuch  refiftance,  the  more  ftrongly  may  the  fluid  be 
comprefTed,  before  its  force  becomes  fufneient  to  pene¬ 
trate  that  body. - — If  the  conducting  fubftances, 

with  which  the  eleCtric  is  connected,  are  not  fufficient- 
]y  perfeCt  to  admit  of  a  free  paflage  of  the  fluid,  a 
part  only  of  the  fluid  will  be  tranfmitted  through  them 
at  the  inftant  of  the  explofion,  and  the  equilibrium 
will  not  be  completely  reftored. — The  nearer  the  ap¬ 
proach  of  the  plus  and  minus  eleCtricity  to  each  other, 
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the  more  will  their  attradive  force  be  exerted,  and  the 
greater  their  efforts  to  reftore  the  balance  ;  perhaps,  if 
it  could  be  nicely  determined,  the  ratio  of  the  attrac¬ 
tive  power  would  be  found  to  be  as  the  fquare  of  its 
diftance. 

When  the  charge  of  an  eledric  fubftance  is  arrived 
to  a  certain  heighth,  that  fubftance  will  be  -penetrated 
by  the  fluid,  if  it  be  thin  enough  to  permit  the  power 
of  the  charge  to  overcome  the  refiftance  of  the  eledric, 
or  come  within  what  may  be  called  its  Jiriking  dijiance. 
In  this  cafe  many  eledric  fubllances  will  be  perforated 
by  the  paffage  of  the  fluid ;  others,  lefs  perfed  in  their 
kind,  will  fuffer  the  charge  to  pafs  through  them  with¬ 
out  rending. - A  pane  of  glafs,  the  20th  part  of 

an  inch  thick,  ftrongly  charged,  by  means  of  tinfoil 
or  fheet  lead,  will  frequently  be  perforated  with  feveral 
holes,  and  the  glafs  round  the  holes  be  pulverized  to 
a  furprifing  minutenefs. — —A  plate  of  fealing-wax, 
of  the  fame  thicknefs,  will  alfo  generally  be  perforat- 
ted,  and  fometimes  broken  to  pieces.— Baked  wood 
will  often  be  rent,  but  will  more  frequently  permit  the 
fluid  to  pafs  through  its  pores  in  a  very  fine  and  acute 
firearm 

The  air,  as  an  eledric,  we  well  know,  refills  the 
pafiage  of  the  fluid ;  otherwife  we  never  could  be  ac¬ 
quainted  with  any  eledrical  appearances.  The  air 
furrounding  an  eledrified  non-eledric  is  always,  in 
iorne  meafure,  charged  v/ith  the  fluid  y  for,  if  any  other 
non- eledric  approaches  that  which  is  eledrified,  the 
iurface  prefented  towards  the  eledrified  body  is  always 
found  to  be  poflelTed  of  a  contrary  eledricky.  But, 
that  a  plate  of  air  may  be  charged  in  the  fame  manner 
as  other  eledric  fubllances,  may  be  rendered  evident 
by  fuch  an  apparatus  as  the  following,  which  I  have 
found  to  be  extremely  convenient  for  many  other  ex¬ 
periments,  As  the  fubjed  is  curious,  and  ftems  to 
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lead  to  farther  difcoveries  of  the  nature  of  the  electric 
fluid,  I  fhall  be  fomewhat  particular  in  the  ufes  that 
may  be  made  of  it,  hoping  others,  who  have  more 
leifure  than  myfelf  to  purfue  the  enquiry,  may  be  able 
to  improve  and  apply  it  to  more  material  purpofes. 

Let  two  boards  be  made  of  inch  deal,  of  an  equal 
fize,  and  circular  form,  each  containing  about  8  or  9 
fquare  feet  of  furface.  It  is  necefifary  that  they  fhould 
he  perfedlly  plain  and  level,  and  planed  quite  fmooth. 
Let  one  fide  of  both  of  them  be  nicely  covered  with 
tinfoil,  fmoothly  palled  on,  and  turned  over  the  edges; 
the  other  fide  of  one  of  the  boards,  covered  in  like 
manner  with  gilt  leather.  The  board  with  only  the 
tinfoil  on  it,  is  to  be  infulated  upon  glafs  fupporters, 
and  placed  on  a  table,  fome  feet  diftant  from  the  elec¬ 
trical  machine  :  The  other  board  l'ufpended  diredtly 
over  it,  by  a  pully,  from  the  ceiling  of  the  room;  this 
is  likewife  to  be  infulated,  by  m,eans  of  a  filken  firing, 
and,  by  the  pully,  may  be  adjufted  to  any  required 
diitance  from  the  other  board. 

In  order  to  electrify  the  air,  let  that  fide  of  the 
fulpended  board  which  has  the  gilt  leather  on  it  be 
uppermoll,  and  the  tin -foil’d  furfaces  of  each  board 
exablly  parallel  to  each  other,  at  the  diftance  of  about 
one  inch.  The  upper  board  is  then  to  be  made  a  part 
of  the  prime  condudtor,  by  being  connected  with  it 
by  means  of  a  chain  or  wire ;  the  under  board,  at  the 
fame  time,  connedted  with  the  earth,  by  fufpending  a 
chain  to  a  fmall  hook  or  ring  on  the  lower  fide,  the 
end  of  which  chain  may  hang  down  to  the  floor  ; 
the  ring  to  which  the  chain  is  fufpended,  fhould  have 
an  immediate  communication  with  the  tinfoil  on  the 
other  fide  of  the  board,  by  means  of  a  fmall  ftrip  of 
the  metal  palled  over  the  edge  of  the  board. 

When  the  upper  board  is  flrongly  eledlrified,  the 
fluid  will  be  repelled  from  the  under  one,  and  driven 

through 


ON  ELECTRICITY. 


12; 


through  the  chain  into  the  earth,  by  which  means  this 
board  becomes  eledrified  negatively.  The  [pace  or 
as  it  may  be  termed,  the  plate  of  air  between  the  two 
boards,  adis  as  a  plate  o f  glafs  or  other  eledric,  form- 
mg  a  kind  of  barrier,  which,  by  its  refiftance  of  the 
xuiid  s  paffage,  keeps  afunder  the  plus  electricity  from 
tne  minus.  In  this  fituation,  let  a  perfon  take  hold  of 
the  chain  which  hangs  from  the  under  board,  and  at 
t  e  fame  time  bring  his  other  hand  to  the  upper  board 
and  he  will  immediately  receive  the  fame  kind  of  fen  ’ 

rK,0ni°r  aS3  *rom  a  charged  phial,  and  be  fen- 
iible  that  the  fluid  has  palled  entirely  through  him. 

In  this  cafe  it  is  nor  to  be  expeded  that  the  fhock  or 
explofion  will  be  proportionably  ftrong  to  the  quantity 
of  furface  contained  on  the  boards.  It  the  boards  am 
one  inch  diftant  from  each  other,  and  if  the  proportion 
or  attraction  before  hinted  at  be  admitted,  it  follows 
n<ai  the  cnarge  will  be  but  about  one  hundredth  parr 
as  ftrong  as  when  the  two  eledric  powers  are  feparated 

by  a  plate  of  glafs  one  tenth  of  an  inch  thick _ The 

quantity  of  fluid  compreffed ;  the  degree  of  compref 
non,  and  the  portion  of  time  neceffary  to  charge  the 
apparatus,  will  likewife  be  in  the  fame  proportion. 

_  1  D0N’T  know  that  the  can  be  made  to  receive  a 
ftronger  charge  than  this;  for,  if  the  boards  are  placed 
cio  er  to  each  other  than  one  inch,  they  will  generally 
explode  before  they  are  fully  charged;  and  fometimes 
the  unking  diftance  will  be  much  farther,  if  there  be 
any  roughnefs  or  irregularity  near  the  edo-es.  When 
tney  explode,  the  elednc  matter  will  be  fecn  to  dart 
from  the  upper  board  to  the  under,  reftoriho-  the  eoni 
librium  in  the  difcharge  of  a  very  ftrong  fpark,  attend-* 
ed  with  a  loud  report. 

That  a  part  of  the  natural  quantity  of  the  fluid  he 
longing  to  the  under  board  is  adually  repelled!  and 

driven 
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driven  off  through  the  chain  to  the  earth,  may  be  ren¬ 
dered  very  evident  *,  for,  when  the  apparatus  is  charg¬ 
ed,  if  the  chain  be  taken  away  from  the  under  board, 
and  the  upper  one  drawn  up  by  the  pully  to  fome  dis¬ 
tance,  the  former  will  be  found  to  be  negatively  elec¬ 
trified  ;  —  and,  if  the  end  of  the  chain,  inftead  of 
touching  the  floor,  be  made  to  communicate  with  the 
wire  of  a  coated  phial,  the  phial  will  by  this  means  be 
pretty  ftrongly  charged. 

***  These,  and  feveral  of  the  following  experi¬ 
ments  will  generally  fucceed  better,  when  the  chain 
from  the  under  board  (inflead  of  hanging  on  the  floor) 
is  connected  with  the  infulated  rubber  of  the  machine. 

A  Method  of  producing  Artificial  Lightning. 

TH  E  fimilarity  of  electricity  and  lightning  had 
been  frequently  remarked,  before  the  ingenious 
and  conclufive  experiments  of  Dr.  Franklin  and  a  few 
other  gentlemen,  demonftrated  that  thefe  phenomena 
arife  from  the  fame  caufe.  At  this  time  the  opinion 
is  almoit  generally  received,  that  lightning  and  thun¬ 
der  are  no  other  than  the  effects  of  an  accumulation 
and  difeharo-e  of  the  eleCtric  fluid.  Some  clouds  are 

O 

found  to  be  replete  with  this  fluid,  or,  eleCtrified  po- 
Jitively ;  others  to  have  a  deficiency,  or  a  negative  ftate, 
with  refpeCt  to  the  fluid.  The  different  and  remark¬ 
able  efreCis  of  thefe  clouds  have  been  accurately  ob- 
ferved — the  one  has  conveyed  a  plus ,  the  other  a  minus 
eleCtricity,  to  an  apparatus  ereCted  for  the  purpofe  of 
receiving  their  influence. 

If  two  fuch  clouds,  in  oppofite  ftates,  approach 
within  the  ftriking  diftance  of  each  other,  the  one  vio¬ 
lently  difeharges  its  redundant  matter  to  the  other, 
which,  from  its  deficiency,  as  violently  receives  it. 
When  a  large  cloud,  ftrongly  impregnated  with  elec¬ 
tricity, 
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tricity,  defends  near  the  earth,  it  generally  difcharo-es  a 
quantity  of  it  on  the  firft  eminence  or  building  that  it 
appioaches  ;  and  the  tremendous  effects  it  has  iome- 
times  produced  in  its  paffage,  are  but  too  well  known. 

These  effects  will  be  the  fame,  whether  the  cloud  be 
in  a  politive  or  negative  ftate.  If  it  be  the  latter,  the' 
fluid  ftrikes  from  the  earth  to  the  cloud:  But  in  either 
cafe,  the  cloud  probably  caufes  whatever  it  ftrikes  to  be 
in  an  oppofite  ftate,  before  the  explofion. 

The  light  and  found  accompanying  thefe  phenomena 
are,  indeed,  fo  awfully  fublime,  that  we  cannot  well 
refled  on  the  tveaknefs  of  humanity  when,  in  the  ao-es  of 
fuperftition,  they  were  fuppofed  to  be  the  immediate 

minifters  of  vengeance  fent  from  an  inraged  Deity  ; _ 

they  are  now  more  rationally  confidered  as  the  natural 
means  of  reftoring  a  neceffary  equilibrium — the  rouo-h 
difcords  of  nature,  productive  of  general  harmony.^ 

But  thefe  gi eat  and  alarming  appearances  may  be 
vel7  innocently  and  agreeaoly  imitated  in  miniature,  by 
means  of  the  lvo  plated  ooards  before- mentioned 
Let  the  upper  board,  which  is  fufpended  from  the  ceil- 
mg  by  fi Ik,  be  tuined  the  contrary  lide  downward  to 
what  was  before  di  reded,  viz.  Jet  the  fide  which  has 
die  giit  leather  on  it  face  the  lower  board,  at  the  dif- 
tance  of  an  inch  and  a  half.  On  the  furface  of  the  lower 
board  may  be  placed  one  or  two  final]  metal  hemif- 
pheres— thefe  mayferve  to  reprefent  hills  or  eminences- 
the  board  itfelf,  afpacious  plain  ;  and  the  upper  one’ 
a  large  eledrified  cloud  let  this  board  be  connected 
to  the  prime  cor.dudor  of  the  machine,  and  the  lower 
one  to  the  rubber.  The  apparatus  thus  difpofed,  upon 
turning  the  machine  (if  it  ads  vigoroufly,  which  i<ai 
ways  fuppofed  in  thefe  experiments)  the  upper  board 
wiL  be  feen  to  difcharge  all  the  force  of  its  contents  on 
one  of  the  metal  hemifpheres,  in  a  ftrong  flaft,  at¬ 
tended  with  a  fmart  explofion;  at  the  fame  time  the 
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gilt  furface  of  the  upper  board  will  exhibit  a  moft  beau¬ 
tiful  appearance;  vivid  corrufcations  of  eledtric  light 
will  be  feen  to  dart  over  it  in  various  diredlions,  with 
an  exadt  refemblance  of  lightning.  This,  indeed,  is 
more  than  an  imitation — it  is  nature  invefcea  with  her 
own  attire. 

In  order  to  reprefent  a  cloud  negatively  eledtrihed,  let 
the  lower  board  be  connected  to  the  prime  condudtor, 
and  the  upper  one  to  the  rubber  ;  the  appearances  will 
be  nearly  the  fame,  but  the  experiment  generally  fuc- 
ceeds  better  this  way  than  the  other. — If  a  fmall  coated 
phial  be  made  ufe  of  in  this  experiment,  and  connedted 
with  the  apparatus  fo  that  it  may  explode  with  the 
boards,  the  flafhes  of  light  will  extend  dill  farther, 
and  the  explofions  be  more  loud. 

The  effedtsof  lightning  on  buildings,  &c.  together 
with  a  method  of  prefervingthem,  are  agreeably  fhewn 
by  a  fmall  appendage  called  a  Thunder -Houfe ,  refem- 
bling  the  fide  of  a  houfe  or  pile  of  building.  A  brafs 
wire  is  let  into  it  from  the  top  to  the  bottom,  but  fo 
contrived,  that  the  connection  may  be  occafionally 
broken  in  the  middle  part  of  it,  by  inverting  a  fmall 
piece  of  wood  wherein  part  of  the  wire  is  inferted. 
This  may  be  ufed  feparately,  or  with  the  boards,  in  the 
lightning  experiment.  When  the  difcharge  is  made, 
the  piece  of  wood  will  be  blown  out  to  a  confiderable 
difbance  by  the  lateral  force  of  the  explofion,  when  the 
connection  is  broken  ;  but  if  the  wood  be  placed  fo 
as  to  render  the  connection  of  the  wire  complete,  the 
electric  matter  will  pals  through  it,  and  the  wood  re¬ 
main  undilturbed  by  the  explofion. 

On  the  top  of  the  wire  (which  reprefents  the  con - 
duEling-rod  of  a  building)  a  fmall  brafs  ball  is  gene¬ 
rally  fixed,  and  another  on  the  end  of  a  wire  commu¬ 
nicating  with  the  prime  conductor  and  infide  of  the 
phial :  Between  thefe  two  balls  the  explofion  is  receiv- 
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ed,  when  the  charge  has  acquired  a  fufficient  degree 
or  ftrength  *  but  if  one  of  the  balls  be  taken  off,  and 
the  point  of  the  wireexpofed  to  the  other  ball,  no  ex- 
plofion  can  be  produced,  the  point  drawing  off  the  e- 
ieclric  matter  in  a  fmall  ftream.  And  it  is  obfervable, 
that,  in  the  foregoing  experiment,  if  a  fine  pointed 
wire  be  made  to  projed  a  little  way  from  one  of  the 
metal  hemifpheres,  the  boards  cannot  in  any  degree  be 
charged,  the  wire  receiving  all  the  fluid  from  the  up¬ 
per  board  as  faff  as  the  machine  can  produce  it.  A 
large  jar,  or  even  a  battery  may  be  almoft  inftantly  dis¬ 
charged  without  any  explofion,  by  bringing  the  point 
of  a  needle  near  the  wire  of  it ;  fo  powerful  an  effed 
have  points  in  receiving  and  throwing  off  the  eiedric 
matter. 

It  was  from  obfervations  of  this  kind  that  Dr. 
Franklin  fuppofed  it  to  be  very  practicable  to  draw 
the  eiedric  matter  from  the  clouds  during  a  thunder 
fform,  by  means  of  pointed  iron  rods  projeded  from 
the  tops  of  buildings,  &c.  and,  on  the  trial,  finding 
it  to  anfwer  his  expedations,  he  very  juftly  concluded, 
that  thefe  iron  rods  or  condudors,  might  be  fuccefs- 
fully  ufed  as  means  of  fecuring  fuch  buildings  as  were 
much  expofed  to  lightning,  from  its  dreadful  effeds. 
The  condudors  were  accordingly  ereded,  and  the 
buildings  really  fecuredd 

1  he  Dodor  alfo  obferved,  that  thofe  buildings 
which  are  covered  with  lead,  and  have  leaden  fpouts 
continued  from  the  roof  into  the  ground  to  carry  off 
the  water,  are  never  hurt  by  lightning,  as  whenever  it 
falls  on  fuch  a  building,  it  paffes  in  the  metals,  and  not 
in  the  walls. 

FIe  adds  6  When  other  buildings  happen  to  be  with¬ 
in  the  ftriking  diftance  from  fuch  clouds,  the  fluid 
c  paffes  in  the  walls,  whether  of  wood,  brick  or  flone, 

s  2  e  quitting 

*  See  Franklin’s  Letters, 
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quitting  the  walls  only  when  it  can  find  better  con¬ 
ductors  near  them,  as  metal  rods,  bolts,  and  hinges 
of  windows  or  doors,  gilding  on  wainfcot,  or  frames 
of  pictures ;  the  filvering  on  the  backs  of  looking- 
glafles ;  the  wares  for  bells  ;  and  the  bodies  of  ani¬ 
mals,  as  containing  watry  fluids.  And  in  palling 
through  the  houfe  it  follows  the  direction  of  thefe 
conductors,  taking  as  many  in  its  way  as  can  aflill  it 
in  its  paffage,  whether  in  a  flrait  or  crooked  line, 
leaping  from  one  to  the  other,  if  not  far  diftant  from 
each  other,  only  rending  the  wall  in  the  fpaces  where 
thefe  partial  good  conductors  are  too  diftant  from  each 
other. 

c  An  iron  rod  being  placed  on  the  outfide  of  a 
building,  from  the  higheft  part  continued  down  in¬ 
to  the  moift  earth,  in  any  direction,  flrait  or  crooked, 
following  the  form  of  the  roof  or  other  parts  of  the 
building,  will  receive  the  lightning  at  its  upper  end, 
attracting  it  fo  as  to  prevent  its  ftriking^ny  other  part  ^ 
and  affording  it  a  good  conveyance  into  the  earth, 
will  prevent  its  damaging  any  part  of  the  building.— 
If  the  building  be  very  large  and  extenfive,  two  or 
more  rods  may  be  placed  at  different  parts,  for  greater 
iecurity. 

c  A  person  apprehenflve  of  danger  from  lightning, 
happening  during  the  time  of  thunder  to  be  in  a  houle 
not  fo  fecured,  will  do  well  to  avoid  fitting  near  the 
chimney,  near  a  looking- glafs,  or  any  gilt  pictures 
or  wainfcot ;  the  fafefl  place  is  in  the  middle  of  the 
room,  (fo  it  be  not  under  a  metal  luftre  fufpended  by 
a  chain)  fitting  in  one  chair,  and  laying  the  feet  up 
in  another.  It  is  ftillfafer  to  bring  two  or  three  ma- 
traffes  or  beds  into  the  middle  of  the  room,  and  fold¬ 
ing  them  up  double,  place  the  chair  upon  them  •,  for 
they  not  being  fo  good  conductors  as  the  walls,  the 
lightning  will  not  chufe  an  interrupted  courfe  through 
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c  the  air  of  the  room  and  the  bedding,  when  it  can  go 
6  through  a  continued  better  conductor  the  wall.  But, 
6  where  it  can  be  had,  a  hammock  or  Twinging  bed,  fu- 
c  fpended  by  filk  cords  equally  diftant  from  the  walls  on 
c  every  fide,  and  from  the  ceiling  and  floor  above  and 
c  below,  affords  thefafeft  fituation  a  perfon  can  have 
4  in  any  room  whatever,  and  what  indeed  may  bedeem- 
6  ed  quite  iree  from  danger  of  any  ftroke  by  lightning.* 

But  as  very  few  people  are  fufficiently  provident  to 
have  at  hand  fuch  a  Twinging  bed  as  above,  I  appre¬ 
hend  it  will  feldom  or  never  be  ufe'd ;  what  would  an- 
Twer  the  purpofe  nearly  as  well,  and  which  might  al¬ 
ways  be  ready  for  life,  is  one  of  the  infulated  boards 
before  mentioned  *,  a  perfon  fitting  in  a  chair  placed 
on  fuch  a  board  in  the  middle  of  the  room,  need  not 
be  under  any  great  apprehenfion  from  the  effeCts  of 
lightning. 

It  has  been  objeCled  to  the  life  of  pointed  rods  for  the 
purpofe  of  fecuring  buildings,  that  they  have  too  pow¬ 
erful  a  tendency  in  attracting  the  lightning  to  the  build¬ 
ing  whereon  they  are  fixed  ;  that  probably,  in  a  violent 
thunder-ftorm,  a  larger  quantity  may  be  received  by 
means  of  fuch  points,  than  can  be  conveyed  off  by 
the  conductor,  unlels  it  be  very  large,  without  Tome  in¬ 
jury  to  the  building ;  and  that  rods  made  blunt  or  round 
at  the  top  would  be  better  adapted  to  the  purpofe,  as 
being  lefs  liable  to  invite  the  lightning,  and,  in  cafe  of 
an  explofion,  altogether  as  fafe,  and  fufficient  to  ccn- 
duCt  it  off. 

Dr.  Franklin,  however,  appears  to  have  been  of  a 
different  opinion,  and  fuppofes  that  the  pointed  rods 
will  not  only  conduct  a  ftroke  of  lightning  with  fafety  to 
the  building,  but  that  they  have  alfo  a  probable  ten¬ 
dency  to  prevent  a  ftroke,  and  that  tins  is  one  intention 
of  their  being  made  pointed  :  44  But,  fays  he,  to  have 

a  better  chance  of  obtaining  this  end,  the  points 
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“  fhould  not  be  too  near  to  the  top  of  the  chimney, 
“  or  higheft  part  of  the  building  to  which  they  are 
tc  fixed,  but  fhould  be  extended  five  or  fix  feet  above 
ct  it*,  otherwife  their  operation  in  filently  drawing  off 
“  the  fire  (from  fuch  fragments  of  cloud  as  float  in 
“  the  air  between  the  great  body  of  cloud  and  the 
“  earth)  will  be  prevented.”3" 

It  muff  be  owned  that  the  circumftance  of  filently 
drawing  off  a  part  of  the  electric  matter  from  the  clouds 
is  a  very  defireable  one  ;  and  though  the  points  may 
never  abfolutely  prevent  a  flroke,  yet,  if  they  are  ca¬ 
pable  of  effecting  a protrusion  of  it,  by  receiving,  for 
the  fpace  of  a  few  feconds  prior  to  the  explofion,  a 
part  of  the  fluid  in  the  form  of  a  current — this  might 
probably  be  the  means  both  of  directing  a  paffage  for 
the  fluid,  and  of  leffening  the  force  of  the  flroke,  which 
chiefly  confifts  in  the  whole  being  conveyed  in  an  in¬ 
fant  aneous  explofion. 

That  fuch  points  have  at  leaft  a  probable  tendency 
to  leffen  an  explofion  by  firft  receiving  the  fluid  in  a 
gradual  manner,  I  apprehend  will  appear  pretty  evi¬ 
dent  (if  the  analogy  between  electrical  experiments  and 
the  great  operations  of  nature  be  allowed)  from  what 
was  before  obferved  on  thedifcharging  of  large  jars  by 
means  of  points — ajar,  or  a  confiderable  number  of 
them,  being  charged,  and  a  brafs  ball  fixed  to  the  end 
of  the  chain  that  communicates  with  the  outfide  having 
a  very  fine  pointed  wire,  about  an  inch  long,  project¬ 
ing  from  it;  if  this  point  be  brought  near  the  prime 
conductor,  a  current  of  the  fluid  will  iflfue  from  it  to 
the  point  *,  as  foon  as  the  point  is  brought  nearly  to 
touch  the  conductor  there  will  be  an  explofion,  but 
not  a  fourth  part,  perhaps,  fo  forcible  as  it  would  have 
been  without  the  point.  If  the  point  be  held  for  three 
or  four  feconds  within  half  an  inch  of  the  conductor, 
the  jars  will  be  difcharged  without  any  explofion. 

Besides, 
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Besides,  it  feems  probable  that  pointed  rods  eredied 
fome  feet  higher  than  the  top  of  a  building,  may  have 
a  tendency  to  prevent  the  building  itfelf  from  acquiring 
fo  great  a  degree  of  a  contrary  eledlricity  to  the  cloud 
as  it  otherwife  would,  and  on  which  the  violence  of 
the  explofion  in  fome  meafure  depends;  for  we  may 
reafonably  fuppofe  the  atmofphere  between  the  cloud 
and  the  earth,  before  a  ftroke  of  lightning,  to  be  in 
fome  degree  charged  with  the  eledlric  fluid.  If  the 
cloud  be  in  a  pofiitive  (late,  the  eminence  or  building 
that  it  approaches,  and  perhaps  a  great  extent  of  ground 
under  it,  will  be  negative ;  and  the  contrary  if  thecloud 
be  negative. 

That  points  have  this  effedt  of  rendering  the  fur- 
face  they  are  projedled  from  lefs  capable  of  acquiring 
a  contrary  eledlricity  to  that  of  the  eledtrifying  body, 
appears  not  only  from  the  effedt  of  a  point  projedled 
from  the  furface  of  one  of  the  boards,  before  menti¬ 
oned  in  the  lightning  experiment,  but  from  numberlefs 
others.— I  confider  the  point  itfelf  as  always  pofii lively 
electrified,  whether  it  be  receiving  or  throwing  out  the 
fluid,  and  fo  far  from  being  at  any  time  in  a  negative 
Hate,  that,  in  either  cafe,  the  fluid  muff  be  greatly 
condenfed  there. 

It  feems  then  to  be  rather  contrary  to  eleEirical  ap¬ 
pearances,  to  fuppofe  that  a  point*  is  capable  of  pro¬ 
ducing  an  explofion  where  there  would  have  been  none 
in  the  abfence  of  the  point ;  for,  by  facilitating  the 
entrance  (or  exit)  of  the  fluid,  it  has  an  evident  ten¬ 
dency  to  lejfen,  and  fometimes  totally  prevents  an  ex¬ 
plofion,  the  force  of  which  is  apparently  increafied  by 
the  refinance  of  large  furfaces.  But, 

z  By  points  I  would  here  be  underflood  to  mean  wires  termi  ¬ 
nating  extremely  acute,  fuch  as  the  point  of  a  fine  needle  ;  a  rod 
of  iron  terminating  in  the  fize  of  a  goofe  quill  may,  in  fome 
cafes,  be  termed  a  point,  but  fuch  a  point  as  this  will  receive  an 
eleftric  explofion  at  a  greater  distance  than  a  metal  ball  of  an 
inch  diameter. 
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But,  after  all,  it  may  be  queftioned  whether  any  of 
our  little  experiments  in  electricity  are  fufficiently  ana- 
lagous  to  the  fublime  operations  difplayed  in  the  hea¬ 
vens,  to  point  out  with  any  degree  of  certainry  what 
will,  or  will  not  be  the  effects  of  thefe  pointed  rods 
during  a  thunder- ftorm  ; — having  no  greater  an  eleva¬ 
tion  than  a  few  feet  above  the  top  of  a  chimney,  and 
being  feldom  more  than  a  few  inches  in  circumference, 
perhaps  they  can  have  but  little  effeCt  in  drawing  off 
any  confiderable  quantity  of  the  eleCtric  matter  from 
a  thunder-cloud  :  Some  of  thefe  clouds  are  of  a  ftu- 
pendous  magnitude ;  and  fuch  a  conductor  feems  to 
bear  but  a  very  inconfiderable  proportion  to  a  cloud  of 
ten  thoufand  acres  extent,  fully  charged  with  eleCtric 
particles,  as  Dr.  Franklin  fuppofes  fome  of  them  to 
be. — The  rods,  however,  are  generally  found  from 
experience  to  be  ftruck  by  fuch  parts  of  the  cloud  as' 
approach  near  enough  to  them,  and  to  convey  to  the 
earth  the  quantity  of  lightning  they  receive  without  in¬ 
jury  to  the  building:  And  it  has  been  known,  that  a 
conductor  no  larger  than  a  curtain-rod,  and  even  a  bell- 
wire  has  conducted,  with  fafety  to  the  building,  a  broke 
fufheient  to  fhatter  every  part  of  it  that  was  not  con¬ 
nected  with  conducting  fubltances. 

/  . 

But,  whether  it  may  be  thought  moft  proper  to  have 
the  conductors  elevated  and  reduced  to  a  point  or  other- 
wife,  for  greater  fecurity  it  will  undoubtedly  be  ad- 
vifeable  to  make  them  of  a  fize  much  larger  than  a 
common  curtain  rod,  as  we  cannot  fay  how  great  a 
quantity  of  the  fluid  may  one  time  or  other  pafs  through 
them.  The  largeft  conductors  I  have  heard  of  are 
thofe  of  St.  Paul’s  Church,  at  London  ;  which,  in 
fome  places,  are  four  inches  broad  and  half  an  inch 
thick ;  not  of  the  fame  form  throughout,  but  varied 
conveniently  to  the  form  of  the  building.  Notwith- 
{landing  there  were  four  of  thefe  large  conductors, 
the  broke  of  lightning  they  received  on  the  2 2d  of 
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March ,  1772,  (which  at  the  fame  time  Itruck  the 
Chapel  in  Tottenham-court  Road)  appears  to  have  made 
one  of  them  red  hot. — The  crofs  on  the  top  of  that 
edifice  being  fufficiently  elevated,  the  conductors  were 
not  projected  above  it  with  any  fharp  points ; — but  I 
don’t  find  that  the  building  was  any  way  damaged  by 
the  lightning. 

When  conductors  are  not  large  enough  to  convey 
the  quantity  cf  fluid  forced  into  them,  and  afford  it  a 
free  paflTage  to  the  earth,  they  will  fufirer  fo  violent  an 
agitation  by  the  rapid  current  of  the  fluid,  that  they 
will  either  be  rendered  glowing  hot  and  melted,  or 
elfe  confumed  and  totally  exploded  :  In  either  cafe, 
efpecially  the  latter,  that  which  is  to  be  dreaded  from 
its  effeCls  is  the  lateral  force  of  the  explofion  when 
the  fluid  is  obftruCted  in  its  paflage  by  a  conductor  too 
fmail,  it  burfts  from  it  in  any  direction,  to  the  next 
neared  conductor,  rending  in  its  way  whatever  refift- 
ance  it  meets  with,  that  is,  almoft  every  thing  but 
metals. 

But,  in  the  Experiments  I  have  made  with  large 
jars  and  batteries,  I  never  could  obferve  that  this  lateral 
force  was  in  any  degree  exerted  except  where  an  ex¬ 
plofion  was  produced:  By  an  explofion  I  here  mean  the 
paflage  of  the  fluid  through  the  air9  when  the  chains 
or  wires  that  formed  the  communication  were  not  in 
contaCt  with  each  other — when  the  fluid  has  palled  o- 
ver  the  furface  of  any  imperfeCt  conductor  without  en¬ 
tering  it — or  when  a  wire  has  been  melted  and  difperf- 
ed  by  being  too  final!  to  conduCt  the  fluid;  in  thefe 
cafes  I  always  found  the  lateral  force  very  confiderable 
in  every  place  where  the  fluid  thus  vifibly  pafled  thro’ 
the  air.  When  the  charge  is  Itrong,  and  a  fmail  Iteel 
wire  forms  a  part  of  the  circuit,  it  will  be  inflantly 
exploded  and  difperfed,  and  large  glowing  fparks  be 
driven  from  it  with  great  violence,  in  all  directions,  to 
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the  diftance  of  eight  or  ten  feet.  If  bran  or  any  light 
fubftances  are  laid  near  it,  they  will  aifo  be  blown  a- 
way  ;  this  will  likewife  generally  be  the  cafe,  when 
fuch  fubftances  are  laid  near  the  place  where  the  ends 
of  two  wires  meet,  or  on  a  chain,  the  links  of  which 
are  feidorn  in  abfolute  contact :  But  when  the  circuit 
was  formed  by  one  long  wire,  though  a  fin  all  one,  and 
the  force  of  the  charge  very  confiderabie,  I  never  found 
the  lealb  appearance  of  a  lateral  force ;  even  feathers 
and  the  lighted  fubftances  that  were  laid  on  it,  were 
not  ftirred  by  the  explofion. 

A  small  wire  three  inches  in  length  will  conduit  a 
great  force  of  electricity  perfectly  well ;  but  if  the 
fame  wire  be  no  more  than  two  inches,  a  much  lefs 
force  will  entirely  conlume  it*,  and  a  wire  that  in  one 
piece  would  have  conducted  the  charge,  if  it  be  joined 
in  the  middle  by  a  link,  it  will  be  melted  and  an  ex- 
plofion  produced  in  that  place. 

From  hence  I  apprehend  that  conductors  for  the 
prefervation  of  buildings  would  belt  anfwer  the  pur- 
pofe,  if  they  were  to  be  made  of  one  continued  rod  or 
bar  of  iron ;  but  where  this  cannot  be  done  conveni¬ 
ently,  it  fhould  be  contrived  that  the  joinings  be  in 
places  detached  from  the  walls  and  other  parts  of  the 
building,  and  the  parts  of  the  joints  forced  as  clofe  as 
poffible  in  contaCt;  That  the  conductors,  if  they  can 
conveniently,  be  at  the  outfide  of  the  houfe,  and  either 
detached  from  it  at  fome  little  diftance,  or  fixed  to  the 
wall,  not  by  iron  cramps,  but  by  wedges  of  wood, 
pitched  ropes,  or  fome  other  fubftance  that  is  an  im- 
perfeCt  conductor.  Whether  they  be  reduced  to  a  per¬ 
fect  point  at  top  or  not,  it  feems  necefiary  for  feveral 
reafons  that  they  ftiould  have  fome  degree  of  elevation 
above  the  higheft  part  of  the  building,  and  the  lower 
end  run  feveral  feet  into  the  earth  in  a  direction  ob¬ 
lique  from  the  foundation. 
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Of  the  Aurora  Borealis,  Meteors,  (Sc. 

■  «  .  *  V  J» 

SINCE  electricity  has  become  a  material  topic  of 
philofophical  enquiry,  it  has  thrown  new  light  on 
a  variety  of  intereffing  Subjects,  and  has  been  the  means 
of  elucidating  the  caufe  of  many  appearances  in  nature 
upon  rational  principles,  which  before  was  rendered 
more  obfcure  by  defultory  conjecture.  It  feems  to  be 
the  current  opinion  of  thofe  who  have  considered  the 
Subject,  that  the  Aurora  Borealis  is  occafioned  by  the 
flaflfings  of  the  electric  fluid  from  clouds  pofitively 
electrified,  to  other  diflant  ones  that  are  either  in  a 
contrary  ffate,  or  lefs  electrified,  through  a  very  rare 
medium  of  air,  where  there  is  little  or  no  reflftance  to 
its  p adage. 

A  very  perfect  reprelentation  of  this  may  be  ob¬ 
tained  by  means  of  a  double  barometer- tube,  bent  in 
the  middle  fo  as  to  form  a  kind  of  an  arch.  This  is 
to  be  filled  with  quickfilver,  and  each  end  of  the  tube 
inferted  into  a  fmall  bafon  of  the  lame  fluid.  When 
the  tube  is  erected,  the  quickfilver  will  quit  the  upper 
part,  and  (land  in  each  of  the  legs  at  the  fame  heighth 
as  in  a  common  barometer,  leaving  a.  very  perfect 
vacuum  in  the  top  of  the  arch.  If  this  part  of  the 
tube  be  conneted  to  the  prime  conductor  of  the  elec¬ 
trical  machine  by  means  of  a  chain  or  wire,  it  will 
occafion  a  beautiful  appearance  of  the  electric  light  in 
vacuo ,  with  various  flafhings  and  viorations  like  the 
northern  lights.  The  wire  of  a  fmall  charged  phial 
apply’d  to  the  upper  part  of  the  tube  will  produce  the 
fame  effect  *,  and,  in  dry  weather,  the  dallies  will 
continue  for  a  considerable  time  after  the  phial  is 
removed. 

Another  way  of  producing  this  appearance  is  with 
a  Angle  glafs  tube,  exhaufted  of  air  and  hermetically 
Sealed.  If  this  tube  be  rubbed  with  a  woollen  cloth 
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it  will  become  luminous,  but  much  more  fo  if  apply’d 
to  any  electrified  body.  When  the  tube  is  excited 
with  a  very  vigorous  electricity,  particularly  the  nega¬ 
tive,  the  corrufcations  will  be  exceedingly  vivid  and 
brillant ;  and  if  the  hand  be  apply’d  to  the  end  of  it, 
a  bright  fpark  will  fometimes  dart  along  the  tube  like 
a  meteor  in  the  air. 

r 

The  Eleftrkal  Whirlwind  and  Waterspout. 

IT  has  been  fuppofed  by  fome  ingenious  men,  that 
Waterfpouts,  Whirlwinds,  and  even  Earthquakes 
are  likewife  produced  by  the  influence  of  the  electric 
fluid,  when  formed  into  certain  modifications  with 
refpect  to  the  ftate  of  the  air,  fituation  of  the  coun¬ 
try,  &c.a 

To  form  fome  kind  of  reprefentation  of  the  water - 
fpout  by  electricity,  let  the  two  boards  be  adjufted  in 
the  manner  before  directed  for  electrifying  a  plate  of 
air,  but  fomewhat  farther  diftant  from  each  other.  A 
fmall  glafs  cup  nearly  filled  with  water  is  to  be  placed 
on  the  under  board,  and  a  narrow  ftrip  of  tinfoil  pall¬ 
ed  over  the  edge  of  the  cup,  fo  that  one  end  may 
touch  the  water,  and  the  other  the  plated  furface  of 
the  board.  Directly  over  the  middle  of  the  cup  of 
water,  a  fmall  brafs  ball  may  be  made  to  project  from 
the  upper  board,  about  half  an  inch  diftant  from  the 
furface  of  the  water,  and  the  lower  board  connected 
with  the  infulated  rubber  by  a  chain.  When  the  ma¬ 
chine  is  put  in  motion,  the  water  will  be  feen  to  ac¬ 
quire  a  convex  furface,  rifing  in  the  centre  ;  fmall  par¬ 
ticles  of  it  will  fometimes  fly  from  it  to  the  ball,  while 
the  ball  throws  out  a  lucid  ftream  to  the  water. 

If  the  ball  be  made  wet,  fo  that  a  drop  of  water  may 
hang  from  it,  the  drop  will  be  formed  into  the  lhape 
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of  an  inverted  cone  •,  and  a  cone  of  eledric  light  (the 
bafe  of  which  will  be  on  the  furfaceof  the  water  in  the 
glafs  cup)  will  be  feen  to  iffue  from  the  cone  of  water ; 
This  will  exhibit  the  curious  appearance  of  a  double 
cone,  half  water  and  half  fire. 

This  experiment  may  be  performed  in  another  man¬ 
ner,  by  placing  the  cup  of  water  on  the  upper  board, 
and  bringing  the  end  of  a  difeharging  rod  (having  a 
brafs  ball  to  it)  near  the  furface  of  the  water:  The 
appearances  will  be  nearly  the  fame  as  before,  except 
that,  in  order  to  procure  the  double  cone,  the  cup  of 
water  mu  ft  be  negatively  elednfied. 

In  order  to  reprefent  the  appearance  of  a  whirlwind , 
let  the  boards  be  placed  in  the  manner  before  directed, 
but  four  or  five  inches  apart;  firft  placing  a  quantity 
of  bran  and  very  fmall  pieces  of  thin  paper  in  the 
centre  of  the  lower  board.  When  the  machine  is  fet 
in  motion  the  paper  and  bran  will  be  agitated  in  a  very 
amufing  manner,  being  attraded  and  repelled  between 
the  two  boards  with  furprifing  rapidity.  The  chain 
from  the  under  board  may  be  taken  off,  and  the  board 
now  and  then  touched  with  the  hand,  which  gives  a 
pleafing  variation  to  the  motion  of  the  bran.  If  the 
lower  board  be  conneded  to  the  infulated  rubber,  the 
motion  will  iricreafe  and  be  very  rapid — -when  the  chain 
is  taken  off  it  will  not  be  fo  violent- — if  the  upper 
board  be  touched  the  motion  will  be  ftill  more  languid, 
and  if  both  boards  are  touched  at  the  fame  time  all 
motion  of  the  bran  will  immediately  ceafe. 

But  the  moft  furprifing  appearance  in  this  experi¬ 
ment,  and  what  gives  it  the  moft  exad  refemblance  of 
a  whirlwind,  is,  that  fometimes,  when  the  eledricity 
is  very  ftrong,  a  quantity  of  the  paper  and  bran  will 
accumulate  in  one  place,  forming  a  kind  of  column 
between  the  boards,  and  fuddenly  acquire  a  fwift  hori¬ 
zontal  motion,  moving  like  a  whirling  pillar  to  the 
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edge  of  the  boards,  and  from  thence  fly  off  and  be 
fcattered  about  the  room  to  a  conflderable  diflance.  I 
own  I  am  entirely  at  a  lofs  to  account  for  this  extraor¬ 
dinary  appearance — I  call  it  extraordinary  becaufe  it 
but  leldom  occurs,  and  feems  to  depend  either  on  a 
certain  degree  of  attraction,  quantity  of  the  bran,  or 
diflance  between  the  boards;  and  I  could  feldom  get 
it  to  fucceed  perfectly  but  by  accident. 

The  different  Appearance  cf  Positive  and 
Negative  Electricity . 

ONE  of  the  firfl  enquiries  naturally  made  by  thofe 
who  are  unacquainted  with  electrical  appearances, 
when  they  draw  a  fpark  from  the  prime  conductor,  is, 
Whether  the  Are  proceeds  from  the  conductor,  or  from 
the  body  that  is  made  to  approach  it  ?  The  rapidity 
of  motion  in  the  fpark  frequently  deceives  the  eye,  and 
we  may  often  fancy  it  proceeds  from  the  one,  while, 
in  faCt,  it  comes  from  the  other.  I  have  fometimes 
been  a  little  diverted  with  the  contention  of  two  per- 
fons  who  have  flood  oppofite  to  each  other, — one 
has  infilled  that  it  came  from  the  conductor,  while 
the  other  was  as  pofitive  that  he  faw  it  proceed  from 
the  difeharging-rod :  I  have  defired  them  to  change 
places  wTith  each  other — they  then  both  began  to  doubt 
of  their  former  opinion  *,  but  were  generally  convinced 
by  the  following  experiment. — Take  a  brafs  rod  about 
a  foot  long,  through  which  are  inferted  ten  or  a  dozen 
fmall  wires ;  each  end  of  the  wires  projecting  from  the 
rod  about  one  inch,  in  oppofite  directions :  Let  the  rod 
be  infulated  on  a  glafs  (land,  and  the  ends  of  the  wires 
placed  parallel  to,  and  within  an  inch  diflance  from 
the  negative  conductor. b  In  this  cafe  whenever  the 
finger  is  apply’d  to  the  top  of  the  glafs  ftand,  fine 

firearm 
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form  and  fixe  as  the  pofitive,  or  prime  condu&or. 
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ft  reams  or  pencils  of  eledric  light  will  be  feen  to  iffue 
from  the  ends  of  the  wires  to  the  condudor,  while  the 
remoter  ends  will  be  only  illuminated  with  a  fmall  ftar 
or  fpeck  of  light. — If  the  rod  of  wires  be  removed  from 
the  negative,  and  placed  at  the  fame  diftance  from  the 
pofitive  conductor,  the  appearance  will  be  juft  con¬ 
trary  ;  the  fmall  ftars  will  be  feen  at  the  ends  of  the 
wires  neareft  to  the  condudor,  and  the  ftreams  ifllie 
from  the  other  ends. 

There  is  alfo  as  remarkable  a  difference  in  the  fpark 
itfelf,  when  drawn  at  a  confiderable  diftance.  To  do 
this  the  eledricity  muft  be  vigorous,  the  condudor 
very  large  and  well  infulated  :  A  brafs  ball  of  about  an 
inch  diameter  fhould  be  made  to  projed  from  the  end 
of  it.  Sparks  may  then  frequently  be  drawn  from  the 
ball  at  the  diftance  of  fix,  eight,  or  ten  inches.  Dr. 
Priestlev  lately  informed  me  that  he  has,  by  this 
means,  drawn  fparks  more  than  thirteen  inches  in 
length.  Thefe  long  fparks  have  a  very  curious  ap¬ 
pearance  :  They  never  fly  in  ftrait  lines,  but  form  va¬ 
rious  curves  and  odd  diredions  in  their  paffage.  If 
taken  from  the  pofitive  condudor,  they  come  out  fmall, 
and  expand  broad  before  they  enter  the  difcharging- 
rod  ;  on  the  contrary,  when  they  are  drawn  at  the  ne¬ 
gative  condudor,  they  appear  large  at  the  condudor 
and  fmall  at  the  rod.  A  fpark  equally  long  may  be 
drawn  at  the  negative  condudor  as  from  the  pofitive, 
if  the  rubber  be  properly  infulated  ;  but  with  this  dif¬ 
ference  ;  that  they  come  off  longeft  from  the  end  of  the 
pofitive  to  a  broad  furface,  and  from  a  narrow  furface 
to  the  middle  of  the  negative. 

We  are  not  to  fuppofe  that  the  eledric  fpark  is  ac¬ 
tually  extended  in  its  paffage  to  the  fame  length  and 
form  as  it  appears  to  our  fight; — this  is  only  a  deceptio 
vifus ,  like  that  of  a  circle  of  fire  produced  by  a  fire¬ 
brand  when  whirled  round  with  a  firing.  The  fluid, 

indeed, 
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indeed,  advances  in  the  crooked  diredion  that  we  fee 
it,  occafioned  by  the  re fi (lance  of  the  air  ;  but  I  rather 
conceive,  that  in  thefe  explofions  the  particles  of  the 
fluid  being  accumulated  and  greatly  comprefTed  at  the 
place  where  they  iflue  from  the  condudor,  they  rufh  off 
in  a  conical  form,  and  in  the  inftant  that  they  are  de¬ 
tached  from  the  condudor,  they  form  themfelves  into 
a  Sphere,  which,  by  the  natural  repulfion  of  its  com¬ 
ponent  particles,  expands  and  enlarges  till  it  is  enve¬ 
loped  in  the  mafs  of  matter  that  attraded  it. — But 
this,  indeed,  is  merely  a  conjedure,  and  may  be  con¬ 
trary  to  fad. 

An  Electrical  Planetarium. 

BY  the  attradive  and  repulfive  powers  of  eledricity 
a  great  variety  of  amufing  mechanic  appendages 
might  be  added  to  an  eledrical  machine,  whole  mo¬ 
tions  might  be  varied  and  regulated  almoft  at  pleafure. 
A  mong  others,  a  kind  of  electrical  orrery  ox  planetarium 
has  been  invented,  confiding  of  fmali  glafs  fpheres, 
blown  extremely  thin  :  Thefe  are  placed  on  a  metal 
plate,  and  environed  with  circles  of  thick  brafs-  wire, 
Infulated  with  fealing-wax  or  glals  ;  of  fuch  a  heighth 
from  the  plate  that  the  centre  of  the  glafs  fpheres  may 
be  parallel  to  the  wire  circles.  One  of  thefe  circles 
may  reprefent  the  orbit  of  Saturn,  another  of  Jupiter , 
&c. — and  a  brafs  ball  may  be  placed  in  the  centre  for 
the  Sun.  Thefe  circles  being  conneded  with  the  con¬ 
dudor  of  the  machine  by  a  wire,  and  a  glafs  fphere 
placed  between  each,  the  fpheres  will  perform  their  re¬ 
volutions  round  their  orbits,  and,  at  the  fame  time, 
acquire  a  rotation  on  their  axes,  or  the  point  which 
touches  the  metal  plate. — Thefe  movements  of  the 
glals  fpheres  may  convey  fome  idea  of  the  annual  and 
diurnal  motion  of  the  earth  and  other  planets,  but  a 
very  imperfed  one  of  the  caufe  of  that  motion. 


The 
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The  revolutions  of  the  glafs  balls  are  no  other  than 
the  neceffary  confequences  of  eleCtrical  attraction  and 
repulfion,  as  before  explained  :  On  the  fame  princi¬ 
ples  they  might  be  made  to  move  in  a  {trait  line  a-crofs 
the  chamber,  or  in  any  other  direction.  When  the 
machine  is  fet  in  motion  the  balls  will  be  firft  attract¬ 
ed  to  the  brafs  circles,  by  which  means  the  point  that 
touches  the  circle  will  become  electrified,  and  then  be 
immediately  repelled  ;  the  electric  matter  being  but 
partly  difFufed  over  the  furface  of  the  glafs,  other  parts 
of  the  furface  will  be  fucceffively  attracted  and  repelled 
by  the  brafs  ring,  while  the  electric  matter  is  difcharg- 
ed  on  the  metal  plate  :  This  muft  confequently  give 
the  glafs  ball  a  kind  of  fpinning  motion  on  the  point 
which  touches  the  plate,  at  the  fame  time  that  it  muft 
have  a  progreffive  motion  round  the  circle. 

This  experiment  will  fucceed  bed  if  the  metal  plate 
be  likewife  infulated  on  the  circular  board  before- 
mentioned,  and  connected  by  a  chain  to  the  negative 
conductor  :  Or,  the  plate  may  be  electrified  by  the 
prime  conductor,  while  the  circles  are  in  contaCt  with 
the  other. 

The  Effects  of  Flame  in  Eteftricity* 

FLAME  appears  to  be  a  very  good  conductor  of 
the  eleCtric  fluid.  As  it  may  be  fuppofed  to  con- 
lilt  of  an  almoft  infinite  number  of  minute  particles  of 
that  matter  which  it  confumes,  it  has  as  powerful  (and 
perhaps  greater)  tendency  to  receive  and  throw  off  the 
eleCtric  fluid  from  a  body  eleCtrified,  as  the  mo  ft  acute 
points — — —If  a  lamp,  made  of  metal,  be  placed  on 
an  infulated  ftand  (to  which  a  prime  conductor  may 
be  connected)  and  the  flame  of  it  placed  a  few  inches 
diftant  from  the  eleCtricai  glafs  cylinder,  the  flame 
will  be  found  to  colieCt  and  conduCt  the  eieCtricity  full 
as  well  as  the  pointed  wire  collectors ;  and  ftrong 
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[parks  may  be  taken  from  the  prime  conductor. — A 
candle  will  not  do  fo  well  in  this  experiment,  the  tal¬ 
low  and  cotton  being  bad  conductors,  unlefs  one  end 
of  a  wire  be  made  to  touch  the  flame,  and  the  other 
end  connected  to  the  prime  conductor. — If  a  fmall 
coated  phial  be  held  by  the  hook,  and  the  outward 
coating  be  brought  within  an  inch  or  two  of  the  flame 
of  the  lamp,  or  of  a  candle,  it  will  be  flrongly  charg¬ 
ed  in  a  fhort  time.c 

Take  a  coated  phial,  containing  about  a  pint,  with 
a  fmall  brafs  ball  at  the  end  of  the  wire,  and  charge  it 
pofitively  at  the  inflde ;  then  apply  one  end  of  the  dif- 
charging-rod  to  the  outfide  coating,  and  hold  the 
flame  of  a  candle  between  the  other  end  of  the  rod 
and  the  wire  of  the  phial,  about  an  inch  diftant  from 
each  •,  the  flame  will  by  this  means  be  ftrongly  blown 
from  the  ball  of  the  phial  towards  that  of  the  difcharg- 
ing-rod;  but  if  the  phial  be  negatively  charged,  the 
flame  will  have  a  contrary  direction — from  the  dif- 
charging-rod  to  the  phial. 

If  the  phial  be  highly  charged  it  will  explode  at 
more  than  two  inches  diftance  through  the  flame  of  the 
candle;  the  eledlric  light  appearing  generally  of  a  cu¬ 
rious  blue  colour.  But  this  experiment  has  a  much 
finer  effedl  when  performed  in  the  following  manner; 
— Let  the  large  infulated  board  (fo  often  before  men¬ 
tioned)  be  once  more  introduced,  and  placed  on  the 
table ;  then  charge  one  phial  pofttively ,  very  highly, 
fo  that  the  eledtric  fire  may  ftream  out  at  the  fmall 
ball  at  the  end  of  the  wire ;  let  another  phial  of  the 
fame  fize  be  charged  equally  ftrong  with  the  negative 
eledlricity  ;  place  both  the  phials  thus  charged  on  the 

board, 

c  I  fhould  think  it  would  be  a  deftreable  difcovery,  if  an  ac¬ 
curate  method  could  be  thought  of  for  determining  the  diffe¬ 
rence  (if  any)  between  flame  arifing  from  oleagimus  and  other 
fubftanees,  with  refpeft  to  its  conducing  power. 
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board,  fo  that  the  knobs  may  be  four  or  five  inches 
from  each  other— if  the  flame  of  a  candle  be  then 
brought  between  the  two  knobs,  the  phials  will  both 
explode  with  a  loud  report,  and  a  ftrong  fpark  fly 
from  one  ball  to  the  other  with  a  very  curious  appear¬ 
ance.  I  have  frequently  made  the  phials  explode  in 
this  manner  at  more  than  fix  inches  diftance;  in  which 
cafe  the  fpark  will  have  the  fame  curved  or  crooked 
direction  as  when  drawn  from  the  end  of  a  large  con¬ 
clude!*. 

The  following  is  a  very  beautiful  experiment,  when 
it  is  made  to  fucceed  properly,— take  the  two  phials, 
charged  as  before,  (but  phials  of  a  larger  fize  are  bet¬ 
ter  for  the  purpofe)  and  place  them  as  far  from  each 
other  as  the  board  will  admit  of-,  let  a  range  of  candles 
be  then  inferted  in  a  frame  or  piece  of  wood,  about 
two  inches  diftant  from  each  other,  the  flames  of  each 
exadly  parallel ;  when  thefe  candles  are  quickly  in¬ 
troduced  between  the  knobs  of  the  phials,  the  fpark 
will  be  feen  to  dart  through  all  of  them,  and  have  the 
appearance  of  a  line  of  fire  variegated  in  a  thoufand 
different  curves. 

The  Effects  of  Electrified  Water. 

TT  is  extremely  entertaining  to  behold  a  matter  which 
A  has  the  appearance  of  fire  proceed  immediately  from 
a  body  of  water.  A  ftream  of  fiery  water  feems  ra¬ 
ther  an  hyperbole  than  a  real  fad ;  But  fuch  appear¬ 
ances  are  eafily  produced.- - — Let  a  pewter  bafon 

be  placed  on  the  infulated  board,  and  conneded  to 
either  condudor  ;  a  fmall  dream  of  water  being  then 
poured  into  the  bafon  from  another  veflel,  will,  when 
the  room  is  darkened,  aflfume  a  very  lucid  and  curious 
appearance;  the  ftream,  before  it  reaches  the  bafon, 
will  be  divided  into  a  great  number  of  very  fmall 

u  2  drops, 
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drops,  and  each  being  illuminated,  will  appear  like  a 
fiery  rain. 

If  a  capillary  glafs  fyphon  be  fufpended  from  the 
conductor  in  a  fmall  bucket  of  water,  though  the  wa¬ 
ter  falls  from  it  only  in  fmall  drops,  yet  upon  turning 
the  machine  it  will  iffue  out  in  a  full  dream,  with  a 
luminous  appearance.  But  a  method  or  rendering 
this  experiment  much  more  beautiful  is  the  following 
— Take  two  of  the  fore-mentioned  fyphons  and  buckets 
of  water,  and  lufpend  one  of  them  from  the  poficive, 
the  other  from  the  negative  conductor,  at  fuch  a  dif- 
tance  from  each  other  that  the  ends  of  the  fyphons 
may  be  about  three  or  four  inches  apart ;  when  the 
machine  is  fet  in  motion  the  two  dreams  will  attract 
each  other,  and  fometimes,  beautifully  uniting,  form 
themfelves  into  one ; — the  illumination  of  the  dreams 
will  alfo  afford  a  very  pleadng  fight  in  a  dark  room. 

If  the  buckets  are  fufpended  on  two  pojitive ,  or  on 
two  negative  conductors,  the  dreams  of  water  will  re¬ 
pel  and  recede  from  each  other  as  much  as  they  were* 
before  attracted . 

If  a  pretty  large  glafs  velfel,  about  three  parts  full 
of  water,  be  held  under  the  prime  conductor,  with  a 
chain  or  wire  hanging  from  the  conductor  fo  that  the 
end  of  the  chain  may  touch  the  furface  of  the  water, 
(taking  care  to  keep  the  upper  part,  and  all  the  outfide 
of  the  glafs  vedel  quite  dry)  the  water  will  become 
eleCtrified,  and  continue  fo  for  fome  time  after  it  be 
taken  from  the  conductor,  and  a  fpark  may  be  drawn 
from  its  furface.  Were  a  perfon  to  grafp  the  glafs 
vedel  with  one  hand,  while  the  water  is  electrifying, 
and  at  the  fame  time  bring  his  other  hand  to  the  con¬ 
ductor,  he  would  experience  the  fame  kind  of  fenfa- 
tion  that  fo  greatly  terrified  Profeffor  Muschenbroeck, 
and  produced  the  difcovery  of  the  Leyden  phial. 

Elec- 
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"  Electricians  are  now  not  quite  fo  apprehenfive 
of  danger  in  repeating  this  experiment  as  the  Profeflor 
was; — They  have  fometimes  given  it  an  agreeable  va¬ 
riation  by  lubftituting  a  beaker  of  wine  ox  -punch  in  the 
place  of  Ample  water;  and  having  i charged  the  eleblri- 
cal  bumper ,  in  the  manner  before  mentioned,  they 
have  drank  it  off  in  focial  good  humour  to  the  me¬ 
mory  of  that  lucky  event. 

Dr.  Franklin,  fome  years  ago,  with  other  gen¬ 
tlemen,  concluded  a  campaign  of  electrical  operations 
in  a  very  agreeable  and  humorous  manner,  in  a  party 
of  pleafure  on  the  banks  of  the  Skuylkil ,  in  Philadelphia . 
I  hey  fired  fpirits  by  an  electrical  fpark  conveyed  thro5 
the  river.  A  turkey  was  then  killed  for  their  dinner 
by  the  electrical  fhock,  and  roafted  by  an  electrical 
jack,  before  a  fire  kindled  by  the  eleCtrical  bottle; 
when  the  healths  of  all  the  famous  electricians  in  Eng¬ 
land,  Holland ,  France ,  and  Germany ,  were  drank  in 
electrified  bumpers ,  under  a  difcharge  of  guns  from  the 
electrical  battery/ 

I  cannot  help  thinking,  but  that  a  few  of  thefe 
elettrified  bumpers  at  a  “Fealt  of  Reafon,5>  would  gene- 
raily  prove  to  be  an  excellent  fipecific  again  ft  the  various, 
dilorders  arifing  from  fipleeny  vapours ,  and  ill-humour — 
provided  they  are  not  of  too  long  handing. 

A  great  force  of  ele&ricity  may  be  conveyed  thro’ 
a  body  of  water. — Set  a  pewter  bafon  on  the  infulated 
board,  in  contaCt  with  the  prime  conductor,  and  let  a 
coated  phial  be  likewife  connected  with  it,  fo  as  to 
become  charged ;  the  phial  may  either  be  placed  on 
the  ground,  or  on  the  table,  with  a  chain  from  the 
outward  coating  hanging  down  on  the  floor.  If  we 
would  chufe  to  conduCt  this  experiment  in  a  manner 
fomewhat  myfterious ,  a  quantity  of  thin  fheet  lead, 

u  2  fpread 
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fpread  over  the  floor  of  the  room,  may  be  concealed 
under  a  carpet.  When  the  phial  is  charged,  let  a  per- 
lon  take  a  tea-kettle  (or  any  other  metal  veflfel)  of  wa¬ 
ter  in  his  hand,  and  pour  a  ftream  into  the  bafon  ^ 
and  he  will  immediately  receive  a  forcible  vibration 
through  the  whole  body,  from  his  hand  to  his  feet. 
This  may  not  improperly  be  called  the  aquatic  ftoock, 
which  would  be  apt  to  furprife  an  electrician  himfelf, 
if  he  was  not  aware  of  his  handing  on  leach 

Thus  we  may  caufe  a  train  of  gunpowder  to  be 
fired,  a  cannon  to  be  difcharged,  or  a  candle  lighted 
by  pouring  a  ftream  of  cold  water  from  one  veflfel  to 
another.  But  as  a  perfon  is  not  always  difpofed  to 
receive  thefe  aquatic  Jhocks  through  his  body,  he  may 
have  a  veflfel  made  with  a  glafs  handle  to  it,  and  com¬ 
plete  the  circuit  by  the  addition  of  a  chain  ;  but  the 
moft  convenient  thing  for  the  purpofe  is  a  copper  tea- 
urn,  which  by  turning  the  cock  would  produce  a  pro¬ 
per  ftream. 

When  a  long  narrow  trough  of  water  is  made  a 
part  of  the  circuit  in  the  difcharge  of  a  large  jar  or 
battery,  if  a  perfon’s  hand  be  immerfed  in  the  water  at 
the  time  of  the  exploflon,  he  will  feel  an  odd  kind 
of  vibration  in  the  water,  occafioned  by  the  paffage  of 
the  eledtric  fluid  through  it,  but  a  very  different  fen- 
fation  from  that  of  the  fhock. 

The  ele&ric  fhock  may  be  conveyed  through  a  very 
large  body  of  water,  by  making  it  a  part  of  the  circuit. 

_ It  has  been  done  more  than  once  through  the  river 

Thames,  by  Dr.  Watson  and  others. 

Of  the  Electrical  Battery. 

A  Great  number  of  coated  phials  connected  toge¬ 
ther,  fo  that  all  their  force  may  be  combined  in 
one  exploflon,  is  called  an  eleftrical  battery.  Thefe 

phials 
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phials  are  generally  ranged  in  a  wooden  frame  or  box  , 
covered  at  the  bottom  with  fheet  lead  or  tinfoil  ;  from 
tnis  piojects  a  thick  wire  hook,  which  ferves  as  a 
communication  to  the  outfide  of  all  the  phials  ;  and 
the  mfides  are  all  connected  >y  fmall  rods  of  metal 
laid  over  the  mouths  of  the  phials. 

^iTti  fuch  a  foice  as  tnis  (fuppofing  the  battery  to 
contain  thirty  or  forty  fquare  feet  of  coated  giafs)  a 
great  number  of  furpnfmg  and  interefting  experiments 
may  e  performed;  and  though  it  be  a  very  formida¬ 
ble  appendage  to  the  eleftrical  machine,  and  oiHit 
always  to  be  ufed  with  caution,  yet  we  cannot  fay  that 
tne  apparatus  of  an  deftrician  is  complete  without  it 
as  many  experiments  which  are  neceffary  to  be  made* 
in  order  to  afeertain  the  nature  and  power  of  ele&i- 
aty  under  various  circumftances,  can  be  performed 
oy  no  othcr  means  ;  and  I  am  perfwaded  that  the  fa- 
tisfattion  every  electrician  mull  receive  from  the  ufe 
of  this  appendage,  will  fufficiently  repay  him  for  di« 
laoour  and  expence  he  may  bellow  in  conftruaino-  it 
which,  indeed,  need  not  be  very  coniiderable. 

“  Te*e  difeharge  of  a  large  eleftrical  battery  (fays 
Dr.  Priestley)  is  rather  an  awful  than  a  pleafin« 

I  1  ’  *  •  of  it,  in  rending  various 

bodies,  in  firing  gunpowder,  in  melting  wires,  -  -  11 
m  ^imitating  all  the  effedfs  of  lightning,  never 
to  be  viewed  with  aftoniOimentf ' 
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electrical  apparatus 

A  ■ 

Sold  by  J,  B.BECKET,  oppofite  the  Exchange 
In  Corn-Street,  BRISTOL. 


MACHINES,  of  various  Conftru$:ions  and  Workmanfhip,  fimple 
or  compound,  from  Two  Guineas  to  —  • — •  *o  10  o 

A  Machine  on  a  new  and  improved  Conftru&ion,  adapt¬ 
ed  to  every  Purpofe  of  Eie&ricity,  both  Medical,  Philo- 
fophicai,  and  Entertaining;  with  a  large  Cylinder,  and 
infulatcd  Rubber,  a  Coated  Phial,  Conduftor  and  Stands  S  5  ° 

Coated  Jars,  Collectors,  Conductors,  and  Infulat- 
ed  Discharging  Rods,  of  all  Sizes. 

A  Thunder-House,  demonilrating  a  method,  of  prefer- 

ving  Buildings,  & c-  from  the  efFefts  of  Lightning,  026 

A  Torr  icellian,  or  Double  Barometer,  for  exhibiting 
an  appearance  of  the  Aurora  Borealis ;  with  Glafs  Cups, 
and  a  Mahogany  Frame,  (exclulive  of  Quicklilver)  o  13  6 

An  Exhaufted  Glafs  Tubs,  for  the  fame  purpofe  -  o  5  o 

Luminous  Glafs  Balls,  in  which  the  Elethic  Light  is 

rendered  vifible  in  vacuo ,  without  the  ufe  of  a  Machine  0^0 
Spherical  Tubes,  which  {hew  the  above  appearance  to 
.  Rill  greater  advantage,  —  *— <  —  076 

An  Apparatus  for  Brewing  the  Nature,  Caufe,  and  Effects 
of  Lightning  and  Thunder;  and  that  thefe  Phenomena 
are  produced  by  an  accumulation  and  difcharge  of  the 
Eleftric  Matter.  — 'Several  other  Appearances  of  Nature 
are,  by  this  Apparatus,  agreeably  imitated  &  explained, 
viz.  a  Tornado,  or  Waterfpout,  from  the  Sea,  and  a 
Whirlwind  on  Land;  alfo,  a  method  of  conveying  the 
Electric  Explofion,  without  the  ufual  Medium  of  Glafs, 
by  charging  a  Plate  of  Air,  whereby  the  nature  of  Elec¬ 
trical  Attraftion  and  Repulfion  is  exhibited  to  greater 


advantage  than  by  any  other  way  - 
A  fmaller  of  the  fame  kind,  by  which  molt  of  the  above 
Experiments  may  be  performed 
A  Pair  of  Metal  Plates,  on  a  Mahogany  Stand,  fqr  feveral 
entertaining  Experiments  of  Electrical  Attraction,  & c. 
An  Electrical  Orrery,  reprefenting  the  motions  of  the 
Six  Primary  Planets  round  the  Sun,  and  of  the  Moon 
round  the  Earth  - 


Another  kind  of  Electric  Planetarium,  confuting  of  final! 
Glafs  Spheres,  whofe  Revolutions  are  performed  by  Elec 
irical  Att.raflion  and  Repulfion, — >  from  5s.  to 
y-The  Qh fs  Sphere's,  tfay  fa  Hgd  fep^rat^,  3?,  per  D<?a0 
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A  Self-moving  Ele&rical  Wheel,  the  Revolution  of  which 
is  efte&ed  by  the  Attra&ion  and  Repuifion  of  the  Two 
oppofite  States  of  the  Elebtric  Fluid  -  .  t 

A  Set  of  Electrical  Bells,  ys.  6d.  or  .  0 

An  Apparatus  for  {hewing  that  the  Ele&ric  Attra&ion,  & 
that  of  Magnetifm,  are  independent,  and  without  effeef 
upon  each  other  0 

A  Plated  Glafs  Plane  for  explaining  the  nature  of  charging 
a  Coated  Phial;  whereby  the  Ele&ric  Fire  may  be  feen 
to  accumulate  on  one  fide,  and  fly  off  from  the  other  — 
making  a  beautiful  appearance  in  the  dark  -  -  o 

Two  fmail  Coated  phials,  with  proper  appendages,  for  fhew 
ing  the  nature  of  Pofitive  and  Negative  EieCtricity  o 

Glafs  Capillary  Siphons,  with  Cups,  for  making  a  very  cu¬ 
rious  Experiment  with  Water  -  0 

An  Ele&rical  Print,  properly  framed,  for  conveying  a  far- 
^  p fifing  Shock, —  ufualiy  called  a  Magic  Picture ,  gs.  6d.  or  o 
Large  Cylinders  of  Sealing-Wax,  for  procuring  a  Negative 
Ele&ricity  —  various  Prices 

Electrical  Batter l^s,  made  of  any  fize,  or  required 
force,  and  properly  ere&ed  for  making  Explofions. 

A  large  Coated  Jar,  with  an  improved  Electrometer  i 

An  Electrometer  on  an  iniulated  Stand,  whereby  the  char¬ 
ged  Phial  may  be  made  to  explode  in  equal  D  if  char  ms 
ot  any  required  degree  of  force  -  _  P 

Lleftrometers  for  determining  the  force  and  quantify  of  the 
Charge  before  the  Explofion 

A  Stool,  with 'Glafs  Supporters,  for  ele£hifying  a  nerfon 
fitting  on  it  -  _  _  _ 

Titto  plated  with  Tinfoil,  for  Experiments 
An  In'ftrument  for  curing  the  Tooth- ach 
A  Glals  Inifrument  for  ele&rifying  the  Eye 
Lrafs  Chain,  and  Metal  Plates,  for  conveying  the. 

Fluid  to  any  part  of  the  Body. 

Vv  ire,  of  all  fizes,  Amalgama,  &c0 
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1  aoove,  and  various  other  Apparatus ,  arc  generally  kepi  ready 
made;  —  Gentlemen  who  chufe  than  Machines ,  or  Appendages  made  oh 
any  other  different  Conflrufycn,  may  have  their  orders  executed  M  thk 
Notice^ 
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